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This workplan is for a Phase III remedial investigation at Installation Restoration (IR)
Program Site 03 ("Site 03"), CED Solvent Disposal Area; a Phase III remedial investigation
and marine ecological risk assessment at IR Program Site 09 ("Site 09"), Allen Harbor
Landfill; and to resolve ecological risk assessment issues related to the terrestrial/freshwater
wetlands Ecological Risk Assessment (ERA) for the Naval Construction Battalion Center
(NCBC) - Davisville, Rhode Island. This workplan has been prepared in accordance with
the Scope of Work for Contract Task Order 0032 (and the Change in Scope memorandum
dated 20 October 1994); Contract N62472-92-D-1296. This workplan consists of: a Field
Sampling Plan (Chapter 3); Quality Assurance Project Plan (Chapter 4); Safety, Health, and
Emergency Response Plan (Appendix A); and Field Sampling Procedures (Appendix B).
Separate workplans for the ecological risk assessment and terrestrial risk assessments are
included as Appendices C and E, respectively.

1.2 SITE LOCATION

NCBC-Davisville is located in the northeast section of the Town of North Kingstown, Rhode
Island, approximately 18 miles south of the state capital, Providence. (Figure 1-1). A
significant portion of NCBC Davisville is adjacent to Narragansett Bay. Adjoining NCBC
Davisville's southern boundary is the decommissioned Naval Air Station (NAS) Quonset
Point which was transferred by the Navy to the Rhode Island Port Authority (RIPA) in April
1973 (TRC, 1994).

IR Program Site 03 is located immediately west of Site 02, in the northern portion of NCBC
Davisville (Figure 1-2). The site consists of a flat and previously paved area, bounded by
Sayers Street to the east, Parade Road to the south and Battalion Boulevard to the north
(Figure 1-3).

Site 09 covers an area of approximately 13.5 acres along the western side of Allen Harbor.
The landfill is bounded to the east and south by Allen Harbor and to the west by Sanford
Road (Figure 1-4).

1.3 REMEDIAL INVESTIGATION/ECOLOGICAL RISK ASSESSMENT
OBJECTIVES

The overall objective of the remedial investigation at Site 03 is to assess whether past Navy
activities in the area located west (on what is now Rhode Island Port Authority property, but
prior to 1974 was Navy property) and northwest of Site 03 may have contributed to the
volatile organic compounds (VOC) detected in the deep ground water west (upgradient) of
Site 03 between Seabee Avenue and Sayers Street.

The objectives of the remedial investigation and ecological risk assessment at Site 09 are to

NCBC - DaVISVille
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The objectives of the remedial investigation and ecological risk assessment at Site 09 are to
evaluate: 1) the nature and extent of VOC in the lower portion of the upper (sand) aquifer in
the vicinity of 09-MW-7D; 2) the nature of potential VOC in the deep ground water (silt unit
and bedrock aquifer); 3) the impact of potential VOC in the deep ground water migrating
from beneath the landfill toward, and discharging into the bottom sediment of Allen Harbor
on the bottom dwelling (benthic) and near bottom dwelling (pelagic) marine organisms, and
if appropriate, through the food chain; 5) the impact the bringing sediment from below the
zone of bioturbation in Allen Harbor into contact with sediment in the zone of bioturbation
and the water column resulting from clamming, dredging, or storm surges and 6) the
ecological impact of the landfill on the salt water marsh/wetlands to the north and south of
the landfill.

The objective of the resolution of the terrestrial/freshwater wetlands ecological risk
assessment issues related to the NCBC are to address data gaps and problems associated with
the risk assessment as identified by the U.S. EPA Region I. These issues are facility-wide in
extent, incorporating theMain Center, West Davisville, and Camp Fogarty and their
surrounding areas.

The purpose of this workplan is to present the tasks and procedures, (i.e., field investigation,
sample analysis, data evaluation, and risk assessment), necessary to accomplish the project
objectives.

'. Site 03 tasks include the following:

1. Install four monitoring wells to the top of bedrock upgradient of Site 03 on
the RIPA property.

2. Collect split spoon soil samples as the soil borings for the monitoring wells are
drilled, and screen the soil headspace for VOC using a portable gas
chromatograph. Based on the headspace screening results, select two soil
samples from each soil boring and submit the samples for laboratory analysis
for Target Compound List (TCL) VOC.

3. Collect a ground-water sample from each of the four wells and analyze the
samples for TCL VOC.

4. Measure and record the depth to the water table in each of the wells located in
Sites 02 and 03.

5. Evaluate the data collected during the subsurface investigation, with regard to
possible source areas, the bedrock surface configuration, and the direction of
flow.

NCBC - DavIsvIlle Phase III RI Work PJan-IR Program Sites 03 and 09
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1. Install two monitoring wells in the lower portion of the upper aquifer and one
well in the silt unit in the area of 09-MW-7D to assess the nature of VOC in
the ground water and whether "pooled DNAPL" is present.

2. Drill two borings into bedrock and complete them as monitoring wells.
Recover rock core from and perform packer testing in the boreholes in order
to estimate aquifer parameters to be used in the fate-transport model.

3. Select and analyze up to two soil samples from each test boring for laboratory
analysis of TCL VOc. Sample selection will be based on soil headspace
screening results using a PID.

4. Collect samples from nine wells, the five wells described in 1 and 2 above, as
well as 09-MW-6D, 09-MW-8D, 09-MW-9D and 09-MW-1O, and analyze the
samples for TCL VOC.

5. Monitor fluctuations in the elevation of the water table and changes in salinity
over several tidal cycles to aid in the evaluation of the hydraulic relationship
between the aquifers which underlie the site.

6. Collect samples of sediment at each wetlands sampling station (Figure 3-3),
(the top 2 cm of sediment) for sediment toxicity bioassays (using Ampelisca or
other appropriate amphipod species), pore water toxicity tests (using Arbacia),
SEMIAVS analysis, grain size and TOC determinations, and bulk chemistry
analysis.

Collect sediment cores (approximately 1-2 M in length) at the wetland and
Allen Harbor sampling stations (Figure 3-3). Scan each replicate core for
magnetic susceptibility to determine the representative core (for each sampling
station) to be selected for analysis of bulk metals, PAH, PCB, pesticides, and
butyltins, grain size, and total organic carbon.

7. Perform fate-transport modeling of VOC in the bedrock.

8. Perform an ecological risk assessment of deep sediment in Allen Harbor.

9. Prepare remedial investigation and ecological risk assessment reports.

Facility-wide tasks for the terrestrial/ecological ERA include the following:

1. Collect and analyze additional biological and chemical samples in the
freshwater wetlands in the study area's five watersheds.

NCBC - DaVISVille Phase III RI Work Plan-IR Program Sites 03 and 09
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2. Revise and expand the ecological risk assessment to incorporate the results of
these additional samples.

3. Revise the ecological risk assessment to address EPA's comments concerning
inadequacies in the approach and in the data presentation of the draft final
ERA prepared by TRC.

1.4 KEY PERSONNEL AND RESPONSIBILITIES

Figure 1-5 is the CTO organization chart. The following are summaries of responsibilities
and pertinent qualifications of the key personnel assigned to this CTO.

1.4.1 CTO/RI Task Manager - Nicholas A. Lanney, P.E.

. Mr. Lanney is a registered Professional Engineer (PE) with more than 17 years of experience
in civil and envirorunental engineering and geology. He has more than ten years of
experience in conducting preliminary assessments, site inspections, and remedial
investigations of commercial, industrial, and manufacturing sites, as well as DOD facilities.

As CTO Manager he is responsible for the overall technical/project management. He also
has the responsibility for procuring and overseeing the staff for the CTO; for the successful,
timely and cost effective completion of the field investigations; data collection and
evaluation; report preparation; and ensuring that established technical and quality control
protocols are adhered to. He wiiI also review and approve all documentation and reports.
He will be assisted in executing his responsibilities by the task managers described below.

1.4.2 FS Task Manager - Venu Mukamalla

Mr. Mukamalla will be responsible for the preparation of the feasibility study for Site 09.
He is a civil engineer with more than five years experience in hazardous waste consulting
industry, including remedial investigations/feasibility studies (RI/FS), remediation, site
investigations, and landfill remediation design and cost estimation. He served as a task
manager on a number of feasibility studies completed under the CERCLA program. He also
served as a task manager on an ARCS II contract in EPA Region II for pre-remedial
activities under whichhe managed 30 Sites. Mr. Mukamalla served as a resident engineer
on a chrome remediation project for which he was responsible for implementing a cleanup
program for 30 different residential sites. Mr. Mukamalla serves as a design engineer for
various remediation projects. In his capacity, he is responsible for preparing preliminary
designs for various projects involving tank excavations, capping, barrier well construction
and pump and treatment systems.

1.4.3 RA Task Manger - David Ludwig, Ph.D.

Dr. Ludwig will be responsible for overseeing the ecological risk assessment which will be
performed by SAIC under subcontract with EA, as well as resolution of the data gaps and
problems associated with the terrestrial ecological risk assessment for the NCBC-Davisville.

NCBC - DavIsville Phase III RI Work Plan-IR Program Sites 03 and 09
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Dr. Ludwig has 15 years of experience in risk assessment, environmental impact analysis and
environmental planning. He leads a national risk assessment group for EA, with technical
specialists in environmental chemistry, exposure analysis, systems ecology, fish and wildlife
toxicology, and terrestrial, marine, estuarine, and fresh-water biology. His expertise
includes decision making and remedial action alternative selection at a number of complex
hazardous waste sites nationwide.

He has coordinated and managed NEPA/EIS projects incorporating impact evaluation for
sensitive habitats and protected species. His risk assessment work includes the coordination
and management of human health and ecological risk-based RI/FS activities at hazardous
waste sites, work plan preparation, study implementation, and data analysis. His teams have
conducted quantitative risk assessments nationwide in diverse ecosystems. At a number of
sites being worked under his guidance, risk assessment and risk management activities have
been driven by ecological issues, for which Dr. Ludwig's teams provided innovative, cost
effective, and scientifically sound risk assessments.

1.4.4 Senior Technical Review

The Senior Technical Reviewers are responsible for providing independent review of draft
and final project deliverables in accordance with EA' s Quality Management Plan for the Base
Realignment and Closure Comprehensive Long-Term Environmental Action Navy Contract
N62472-92-D-1296. A brief summary of each reviewer's experience is presented below.

1.4.4.1 RI Senior Technical Reviewer - James Shultz, CPG

James Shultz is a professional geologist with over 20 years of experience. Mr. Shultz has
participated and managed remedial investigations at major DOD facilities and industrial
facilities where solvent releases have occurred, and at petroleum terminals and retail service
stations. Mr. Shultz also has extensive experience in conducting geologic studies to support
the development of high yield water supply wells.

1.4.4.2 FS Senior Technical Reviewer - Leo Frey, P.E.

Mr. Frey's educational and work experience in geology and geotechnical engineering qualify
him to provide senior technical review of projects involving site investigation and
characterization, remedial alternative evaluation, site remediation, geotechnical construction,
and landfill design. He has additional experience in construction oversight, preparation of
state/federal solid or hazardous waste permits involving remedial actions, client support,
public meetings, and regulatory interaction.

1.4.4.3 RA Senior Technical Reviewer - Stephen E. Storms, Ph.D.

Dr. Storms is an ecologist with 25 years experience who has specialized in the responses of
aquatic communities to environmental stresses including toxic and conventional pollutants.
His work in risk assessment at Kelly AFB, Texas, included evaluation of the potential
impacts to a creek from contamination at the Air Force Base and the degree to which

NCBC - DaVISVIlle Phase III RI Work Plan-IR Program Sites 03 and 09



EA Engineering, Science and Technology

Revision: DRAFT
Page 1-6

October 1994

ongoing remedial operations at the base might decrease the extent or severity of the impacts.
His work includes the management of a project which ranked the human health and
environmental risks of land-based sewage sludge management alternatives for the City of
New York.

1.4.5 Program Manager - Chuck Houlik, Ph.D., CPG

Dr. Houlik has more than 20 years of experience in the performance and management of
multidisciplinary investigations addressing environmental issues and/or in support of
engineering design. He is a Certified Professional Geologist with extensive experience in
waste management, contaminant assessment, impact assessment, environmental remediation,
and facilities siting. In addition to providing final technical review of work products for this
CTO, his responsibilities will include project oversight, assisting the CTO Manager in
assignments, and ensuring that the field team is responsive to the Quality Assurance and
Program Health and Safety Officer.

1.4.6 QA Manager - Robert Cypher

EA's Corporate QA Manager, Mr. Robert Cypher, will be the responsible Quality Assurance
Officer for this project. The QA Manager reports independently to the Corporate President
and, hence, has full authority to act independently from the technical line management
structure. He will serve as EA's primary contact with the Northern Division's QA staff, if
so requested by the EIC. He will monitor compliance of the project with the QAPP plan, and
perform any necessary performance or system audits.

1.5 WORKPLAN ORGANIZATION

This workplan is organized as follows:

Chapter 1 presents the objectives of the remedial investigations and ecological risk
assessment, the purpose and scope of the work plan, and key personnel.

Chapter 2 presents the site history, geology, and hydrogeology.

Chapter 3 presents the field sampling plan, and includes a discussion of objectives,
data gaps, data needs, and data quality objectives.

Chapter 4 presents the Quality Assurance Project Plan (QAPP) including analytical
methods and data reporting.

Chapter 5 presents a brief summary of how the field data will be assessed and
evaluated.

Appendix A is the Safety, Health and Emergency Response Plan (SHERP).
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Appendix B includes the investigative methodologies to be used, including equipment,
and sample handling for subsurface soil and samples; decontamination procedures;
and waste handling procedures.

Appendix C is the workplan for the marine ERA.

Appendix D presents background information regarding potentially pooled DNAPL at
Site 09.

Appendix E presents the details regarding resolution of data gaps and problems
associated with the terrestrial/freshwater wetlands ERA for the NCBC.

1.6 PROJECT SCHEDULE

A proposed project schedule showing proposed activities, activity duration, and activity start
and finish dates related to Sites 03 and 09 is presented in Figure 1-6.

The schedule for the facility-wide ecological risk assessment activities has not yet been
finalized; additional sampling is required to respond to EPA's comments, but these samples
cannot be collected until early spring 1995 in order for the samples to reflect growing
conditions. Analytical results from the field sampling would be available approximately 30
days after sampling, and the revised ecological risk assessment will be completed
approximately 30 days after the availability of the analytical results.

NCBC - DavIsville Phase III RI Work Plan-IR Program Sites 03 and 09
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ID Name Duration Scheduled Start Scheduled Finish Sep I Oct I Nov I Dec Jan I Feb I Mar I Apr

1 Notice to Proceed Od 9/22/94 9/22/94 • I

2 Secure Subs 39d 9/22/94 11/15/94 1~1~1 I
3 Draft Workplan 20d 10/3/94 10/28/94 l~~~

4 Draft Workplan Review 10d 10/29/94 11/11/94 1~/~~
~ ;H; 0/.,

5 Final Workplan 10d 11/14/94 11/25/94 I~I

6 Pre-Mobilization Meeting Od 11/28/94 11/28/94 •
7 Soil Sampling - Site 09 12d 11/29/94 12/14/94 ~

8 Soil Sampling - Site 03 7d 12/15/94 12/23/94 ~

9 Ground Water Monitoring 4d 12/14/94 12/19/94 ~0

10 Allen Harbor Sampling 7d 11/29/94 1217/94 ~

11 Ground water Sampling 4d 1/3/95 1/6/95 rn
12 Lab Analysis 44d 12/6/94 2/4/95 I~l

13 Data Validation 23d 1/16/95 2/15/95 ~l

14 Draft Remedial Investigation 55d 1/15/95 3/31/95 l~ff$eWII'l.

15 Draft Ecological Risk Assessment 55d 1/15/95 3/31/95 l-*"'HN'#I:aJ

Figure 1-6, Proposed Schedule, IR Program Sites 3 and 9
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2.0 BACKGROUND INFORMATION

2.1 SITE HISTORY/DESCRIPTION

2.1.1 NCBC Davisville History/Description
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NCBC Davisville is located in the northeast section of the Town of North Kingstown, Rhode
Island, approximately 18 miles south of the state capital, Providence. NCBC Davisville is
composed of three areas: the Main Center, the West Davisville storage area, and Camp
Fogarty, a training facility located approximately 4 miles west of the Main Center (Figure 1
2). A significant portion of NCBC Davisville is adjacent to Narragansett Bay. Adjoining
NCBC Davisville Main Center's southern boundary is the decommissioned Naval Air Station
(NAS) Quonset Point, which was transferred by the Navy to the RIPA in April 1973 (TRC,
1994). Land use surrounding NCBC Davisville is predominantly residential to the north and
south (Environmental Baseline Survey, 1993). West of the Main Center along Route 1,
development consists of shopping malls, retail stores, restaurants, and gas stations.

The Davisville/Quonset Point area was originally settled by Europeans in the late 17th
century. Quonset Point was the location of the first annual encampment of the Brigade
Rhode Island Militia in 1893. During World War I, it was a campground for the
mobilization and training of troops and later, the home of the Rhode Island National Guard.
In the 1920s and 1930s, it was used as a summer resort for local residents.

In 1939, Quonset Point was acquired by the Navy and construction began in 1940. During
construction, millions of cubic yards of sediment were dredged to create the ship basin and
channel. The dredged material was used to create a 1.5 mile section in Quonset's northeast
comer. Wartime activities at Naval Air Station (NAS) Quonset Point included training
aircraft carrier pilots and crews, overhauling aircraft, supplying military equipment and
planes, and providing coastal defense.

By 1942, the operations at NAS Quonset Point had outgrown the station. Adjacent land at
Davisville was designated as the Advanced Base Depot. Later that year, the Naval
Construction Training Center (NCTC), known as Camp Endicott, was established at
Davisville to train newly established construction battalions. By November 1942, the camp
was at capacity, housing 15,000 enlisted men and 350 officers. Over 100,000 service
members were trained at Camp Endicott by the end of-World War II.

"The NCBC-Davisville area was inactive between World War II and the Korean Conflict.
In 1951, it became the Headquarters Construction Battalion Center. The Construction
Battalion Center loaded ships and trained men for both the Korean and Vietnam conflicts.
In 1974, the NAS and Naval Air Rework Facility at Quonset Point were decommissioned and
operations at Davisville were greatly reduced. In 1989, the closure of Davisville was
announced, and all operations at Davisville were phased down to the present staffing levels
for Public Works, Maintenance, Security, and Navy Personnel. NCBC Davisville was

NCBC - DavIsvIlle Phase III RI Work Plan-IR Program SItes 03 and 09
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closed effective April 1, 1994, at which time the staff at NCBC was reduced to a caretaking
work force of eight to maintain base security and oversight of maintenance and
environmental projects." (TRC, 1994)

2.1.2 IR Program Site 03 - Solvent Disposal Area

IR Program Site 03 is located immediately west of Site 02, in the northern portion of NCBC
Davisville (Figure 1-2). The Site consists of a flat and previously paved area, bounded by
Sayers Street to the east, Parade Road to the south and Battalion Boulevard to the north
(Figure 1-3). The surface of the site is characterized by deteriorated asphalt interspersed
with grass.

From 1955 to the late 1970s, approximately 3,000 gallons of paint thinners and unidentified
solvents were reportedly disposed on the ground west ofSayers Street and Building 224.
While the precise limits of the disposal area are not known, disposal is thought to have
occurred in an area adjacent and west of Sayers Street. A portion of the Site was also used
for heavy equipment storage. The area further west was reportedly used to store and
maintain vehicles. (TRC 1994)

Previous site investigations include: an Initial Assessment Study (lAS) by Fred C. Hart
Associates, completed in 1984; a Confirmation Study-Verification step, completed by TRC
in 1987; Confirmation Study-Characterization Step, completed by TRC in 1988; and a Phase
I Remedial Investigation (RI) completed by TRC in 1991. A Phase II RI, completed by TRC
in 1992, was performed to further delineate the horizontal and vertical extent of
contamination associated with the solvent disposal area. To further delineate the VOC
detected in monitoring well 03-MW-3D (Figure 2-1) during the Phase II RI, TRC conducted
a Supplemental Phase II Field Investigation in March 1994.

In general, surface and subsurface soil and shallow ground water reportedly appeared to be
minimally impacted by the reported solvent disposal activities. A total of 27 surficial soil
samples were collected within Site 03's limits during the Phase I and II RI's. Acetone,
toluene and chloroform were detected. TRC (1994) concluded that based on the low
concentrations and infrequency of detection, that the reported concentrations may be due to
laboratory contamination. Chloroform was detected at 2 ppb in one of two subsurface
samples collected during the Phase I RI. Acetone at 20 ppb was reported in only 1 of 12
subsurface soils samples collected and analyzed during the Phase II RI (TRC, 1994). No
VOC were detected in ground-water samples collected from wells screened at the water
table.

VOC were reported in ground-water samples collected from wells screened at the bottom of
the unconsolidated material. Maximum reported concentrations of detected compounds are:
1,2-dichloroethene at 1000 ppb, trichloroethene at 4,000 ppb, 1,1 ,2-trichloroethane at 82
ppb, and 1,1 ,2,2-tetrachloroethane at 2,700 ppb (Figure 2-1).

NCBC - DaVISVille Phase III RI Work Plan-IR Program Sites 03 and 09
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2.1.3 IR Program Site 09 - Allen Harbor Landfill

2.1.3.1 Remedial Investigation
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Site 09 covers an area of approximately 13.5 acres along the western side of Allen Harbor.
The landfill is bounded to the east and south by Allen Harbor and to the west by Sanford
Road (Figures 1-2 and 1-4). A marsh is located to the west of the landfill, on the opposite
side of Sanford Road, at the edge of the Navy property. Access to the landfill is controlled
by a fence with locked gate at the Sanford Road entrance. The landfill is currently
overgrown by shrubs, small trees, and grasses. Substantial amounts of building debris and
rusted metallic objects are visible at various locations across the site. Cover materials at the
landfill consist of poorly sorted sand and gravel with silt and clay. The cover is non-uniform
over the landfill, varying in depth from one to three feet in thickness. (TRC, 1994)

From 1946 to 1972, the Allen Harbor Landfill was used for the disposal of waste generated
at NCBC Davisville and NAS Quonset Point. A large variety of waste, including large
quantities of preservatives, paint thinners, degreasers, PCB, asbestos, ash, sewerage sludge,
55-gallon drums, used mineral grit, and contaminated fuel oil may have been placed in
Allen Harbor Landfill.

Previous site investigations include: an Initial Assessment Study (lAS) by Fred C. Hart
Associates completed in 1984; a Confirmation Study-Verification Step completed by TRC in
1987; a Phase I Remedial Investigation completed by TRC in 1991; and a Phase II and
Supplemental Phase II Remedial Investigation completed by TRC in 1994.

The objective of the Phase II Remedial Investigation was to further delineate the vertical and
horizontal extent of the contamination through a series of test and sampling rounds including:

• Seismic refraction survey.
• Electromagnetic conductivity survey.
• Magnetometry survey.
• Soil and ground-water sampling.
• Installation of wells and piezometer clusters.
• Conductivity testing.

The result of the Phase II RI indicated the need for a limited supplemental investigation at
the site. Three soil samples and ground-water samples were collected to determine the
salinity across the site and to determine the potential for contaminants to leach from the
subsurface soil.

Surface and subsurface soil sampling and analyses identified numerous volatile organic
compounds at Site 09. These include the following:

NCBC - DavIsvIlle Phase III RI Work PJan-IR Program Sites 03 and 09
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Compound

Benzene
Ethlybenzene
Toluene
Xylene
1,1,2,2-Tetrachloroethane
Trichloroethene
1,1,2-Dichloroethene
1,1, I-Trichloroethane
Vinyl Chloride
Chlorobenzene
Acetone
2-Butanone
Methylene chloride

Maximum Reported Concentration (ppb)

3
220
82

4500
640
670

3100
350
350
190
180
11
88
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VOC were also detected in ground-water samples coIIected from weIIs screen at the water
table including :

Compound

1,2-Dichloroethene
Vinyl Chloride
1,2-Dichloropropane
Trichloroethene
Tetrachloroethene
Benzene
Toluene
Ethylbenzene
Xylene
Chlorobenzene

Maximum Reported Concentration (ppb)

510
25

940
74

670
11
28
87

190
620

Highest total VOC-concentration (2000 ppb) was reported in MW-6S (Figure 2-2).

In the silt unit, significant total VOC-concentration (44,250 ppb) was detected only in the
ground-water sample coIIected from MW-7D. Total VOC concentrations were significantly
less in the ground-water samples coIIected from MW-3D (122 ppb), MW-8D (10 ppb), MW
9D (398 ppb) and MW-13D (2 ppb). No VOC were detected in MW-6D, MW-I0D, and
MW-12D. (Figure 2-3).

2.1.3.2 Ecological Risk Assessment

A marine ecological risk assessment was undertaken at the Naval Construction Battalion
Center, DavisviIIe, Rhode Island to determine the effects of hazardous waste disposal on
AIIen Harbor and Narragansett Bay. A phased approach was developed involving site
characterization (Phase I), assessment of contaminant exposure and biological effects (Phase
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II) and quantification of ecological risks (Phase III). Phase I study results showed no major
environmental problems unique to Allen Harbor, but did raise questions regarding some
aspects of sediment and water quality.

Phase III investigations focused on relative importance and seasonal dynamics of specific
contaminant sources including the landfill, surface runoff and marina activities. The study
found that runoff and landfill sources were important sources of pollution input into the
harbor, whereas marina sources were not. Polluntant source strength was greater for landfill
than runoff exposure routes based on tissue residues in indigenous bivalves, with metals and
pesticides being highest in spring and summer, respectively. Toxicity testing showed
negative impacts due to both surface runoff and in sediments adjacent to the landfill and were
not seasonally dependent.

Phase II investigations involved the development of exposure-response models and their
application to estimation of ecological risk. Results indicated that the likelihood of biological
impairment for species indigenous to Allen Harbor was about 1-in-5 for sea urchin (Arbacia)
fertilization, and about 1-in-2 for sea urchin development, macro-algal reproduction
(Champia) and larval clam development (Mulinia). Risks beyond immediate proximity to the
landfill were not calculated but interpreted to be insignificant given a lack of direct
toxicological effect observed in amphipod (Ampelisca) and bivalve (Mulinia) tests with these
sediments. However, calculations suggested that significant risks are possible if contaminants
contained in the sediment were to increase in bioavailability .

. In June 1994, TRC Environmental produced a draft final Ecological Risk Assessment
addressing terrestrial and freshwater risks associated with the NCBC study area. U.S. EPA
Rigion I, after revieweing the risk assessment, released in late August 1994 as detailed and
extensive series of comments, identifying shortcomings in the risk assessment, and specifying
areas of the risk assessment where previous EPA comments had not been addressed, or had
been addressed incompletely. Appendix E contains a work plan designed to address the data
gaps and issues identified by EPA Region I.

NCBC - DaViSVille Phase III RI Work Plan-IR Program Sites 03 and 09
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2.2 GEOLOGY/HYDROGEOLOGY/SURFACE WATER HYDROLOGY

The following descriptions of the regional geology, hydrogeology, and surface water
hydrology are from the TRC (1994) Draft Final Phase II Remedial Investigation Report:
Technical Report, Section 1.

2.2.1 Regional Geology/Hydrogeology

NCBC Davisville is located within the Narragansett Basin, a complex structural syncline
approximately 12 miles wide and up to 12,000 feet deep. The Narragansett Basin's western
limit is approximately 3 miles west of NCBC Davisville, and its eastern edge is close to Fall
River, Massachusetts (Figure 2-4).

The bedrock forming the Narragansett basin consists predominantly of non-marine
conglomerate, sandstone, and shale. The principal bedrock unit in the vicinity of NCBC
Davisville is the Rhode Island Formation, which consists of fine to coarse conglomerate,
lithic graywacke, graywacke, sandstone, shale, and a minor amount of meta-anthracite and
anthracite. The color of the unit is gray, dark gray, and greenish, with black shale and
anthracite beds. The formation is further characterized by cross-bedding and irregular,
discontinuous bedding. In the southern portion of the Basin, which underlies NCBC
Davisville, the formation is metamorphosed and contains quartz-mica-sillimanite schist.

The topography of the bedrock surface beneath the Davisville area exhibits over 150 ft of
relief in a series of north-south trending valleys and ridges. These valleys were developed
by river and stream erosion over a period of approximately 300 million years, and deepened
by the Wisconsin Age glacial advances. In the vicinity of NCBC-Davisville, the depth to
bedrock ranges from ground surface to approximately 90 ft below ground surface.

The unconsolidated sediment overlying the bedrock was eroded and transported by the
advancing glaciers, and then, deposited on the bedrock surface. Till, a dense, non-stratified,
heterogeneous mixture of sand, silt, clay, and gravel was deposited as a thin layer directly on
top of the bedrock when the advancing glaciers scraped, ground, crushed, and then overrode
the bedrock. Till is exposed on highlands such as Lippit Hill, the hillside west of the rifle
and pistol range at Camp Fogarty, and along the hillside ridge between West Davisville and
NCBC Davisville. Associated with Till are end moraines, which are ridges of sediment
deposited at the margin of a glacier when it was stationary. Just northeast of Building 224
(the location of which is shown in Figure 1-3), an end moraine deposit controlled the pro
glacial melt water drainage system.

As streams of melt water flowed from the retreating glaciers, sediment from the melting ice
was entrained, transported downstream, and deposited as well-sorted sand or gravel (glacial
fluvial deposits). Fine-grained silt and clay was transported by the streams into glacial lakes,
where they were deposited onto the lake bottom (glacial lacustrine deposits). Most of the
surficial materials in the Davisville area are glacial fluvial or glacial lacustrine deposits.
Melt-water streams which flowed along the west side of the end moraine near Building 224,
deposited a sequence of sand and silt over most of NCBC Davisville. The thickness of the
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glacial deposits is quite variable. It is generally thin, often less than 10 ft in thickness at the
higher elevations (nonexistent where bedrock is exposed) and over 150 ft in thickness in
some portions of the bedrock valleys.

The bedrock units underlying the' Davisville area have primary porosities (pore openings
between the grains of mineral crystals forming the rock) of less than 1 percent and very low
secondary porosities (joints, fractures, and openings along bedding planes) .. The only
openings capable of yielding significant volumes of ground-water are related to the secondary
porosity. In general, well yields from the bedrock formations are generally low, about
22 gal per minute (gpm) from an average depth of approximately 225 f1. Flow from
secondary porosity openings is greatest in the top 250-300 ft of bedrock. Below this depth,
the openings become smaller due to greater overburden pressures.

The glacial deposits in the Davisville area generally consist of the following:

• Stratified sand or gravel interbedded with very fine sand and silt;
• Till, a heterogeneous 'mixture of silt, sand, clay, and gravel; and
• Stratified sand or gravel interbedded with varying amounts of till.

Each of the above materials will yield ground water, but only the stratified sand and gravel
are permeable enough to yield large quantities of water. These very permeable materials
form the Hunt Ground-Water Reservoir formerly, prior to 1991, known as the Potowomut
Wickford Aquifer, which is the principal source of potable water in the area. The specific
capacities (gal/minute/f1. of drawdown, [gpm/ftD of several large wells drilled into the
stratified deposits range between 5 and 300 gpm/ft of drawdown. Some wells yield as much
as 2,700 gpm. A hydrologic review of the aquifer recharge and discharge shows the long
term sustained safe yield of the entire Hunt Ground-water Reservoir is approximately
8 million gallons/day (mgd).

Shallow ground water in the Davisville area is present under unconfined conditions and
generally 4-6 ft below the ground surface. Therefore, movement of the ground water is
generally in direct response to gravity. The water table is likely a subdued reflection of the
surface topography; thus, ground water generally flows from higher topographic areas (zones
of recharge) to lower topographic areas (zones of discharge) such as local lakes, streams,
swamps, or Narragansett Bay. For the Davisville area, regional ground water flow is west
to east. However, for small localized areas, the direction of the shallow ground water flow
will be to the nearest downhill discharge area, and thus, can vary from site to site.

Slug tests performed at 49 monitoring wells during the Phase II Remedial Investigation
conducted by TRC yielded estimated median shallow-well hydraulic conductivity values (K
values) in the range of 2.2 to 63 ft/day, and median deep-well K-values in the range of 1.3
to 21 ft/day. Average horizontal hydraulic gradients are generally below 2% across TRC's
Phase II sites. Using an effective porosity of 20% for silty sand, calculated average linear
velocities for the shallow ground water ranged from 0.01 to 1.53 ft/day and for the deep
ground water ranged from 0.003 to 0.35 ft/day.

NCBC - DaVISVille Phase III RI Work Plan-IR Program Sites 03 and 09
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In general, based upon the logs of borings, overburden deposits at Site 03 consist of fine to
medium sand with variable silt and coarse sand content, with silt and gravel layers. A gray
silt layer overlies bedrock and extends from the central portion of the site, just west of 03
MW-7D, to across Sayers Street and ranges in thickness from 15 to 20 ft. Total overburden
thickness ranged from 39.3 feet to 61.5 feet. Bedrock was encountered at elevations ranging
from 25.5 feet below mean sea level (msl) to 8.5 ft below msl. Light to medium gray fine-to
medium grained meta-sandstone gneiss with scattered thin gray schist zones was retrieved
from NX rock core borings throughout the site. The bedrock appears to slope downward to
the east in the western portion of the site and to the northeast and southwest in the eastern
portion of the site.

Ground-water elevation data (calculated from depth to water measurements in the monitoring
wells) indicates that shallow ground water flows to the east-northeast while deep ground
water flows generally to the east. Very low negative vertical hydraulic gradients were
measured at the well clusters, indicating that vertical gradients will have a limited impact on
contaminant migration. Average linear velocities ranged from 0.48 to 0.92 ft/d for the
shallow ground-water and ranged from 0.01 to 0.02 ft/d for deep ground water.

Ground water under Site 03 is classified as GB by RIDEM. GB class ground water is not be
suitable for public or private drinking water.

2.2.3 Site Geology and Hydrogeology - Site 09

In general, based upon the logs of borings, unconsolidated sediment deposits at Site 09
consist of three distinct units. These units (presented in order from ground surface
downward) include refuse/fill, sand and silt, and silt. The refuse/fill was encountered at a
majority of the test borings and monitoring well locations at thicknesses ranging from 4 to as
much as 29 feet. Up to 6 feet of fill were identified below the water table near wells 09
MW8D and 09-MW9D and as much as 13 feet of fill were identified below the water table at
09-MW6D. The fill material consists of a heterogeneous mixture of soil and municipal and
construction debris, ranging from medium dense to very dense, and containing glass, plastic,
metal, asphalt, wood, and construction debris. The sand and silt layer underlying the fill
material is quite heterogeneous and is comprised of lenses of fine-to-medium to fine-to-coarse
sand interbedded with sandy silt and organic silt and peat. This unit ranges in thickness from
less than 1 foot to approximately 20 ft. The most prominent unconsolidated unit beneath the
landfill consists of a soft to very stiff gray silt layer with a trace of fine sand. This unit
directly underlies the sand and silt layer, overlies the bedrock, and varies in thickness
between 27 and 54 feet.

Bedrock was encountered by the borings at depths ranging from approximately 25 to 81 feet
below ground surface. The bedrock surface appears to be at its highest on-site elevation (-34
ft msl) in the west-central portion of the landfill (09-MW-7D). Massive and competent to
brittle meta-sandstone gneiss, with shattered schist and shale zones was retrieved from NX
core borings taken in the shallow bedrock.
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·Ground-water table elevation data (calculated from depth to water measurements in the
monitoring wells) indicate that shallow ground-water-flow patterns at Site 09 are complex
due to the presence of fill material and the landfill's proximity on three sides to Allen Harbor
or wetlands. It appears that the highest site shallow ground-water elevations are located in a
roughly north-south trending zone through the central portion of the site. Along the eastern
and southern portion of the landfill, shallow ground-water flows towards Allen Harbor.
Along the southwestern and western flanks of the landfill, shallow ground-water flows
generally southwest toward the wetlands. Deep ground-water piezometric surface elevations
reflect tidal influence.

During a low tide stage, deep ground-water horizontal hydraulic gradients were directed
toward Allen Harbor. However, during a high tidal stage, deep ground-water horizontal
hydraulic gradient essentially reversed, directed inland away from Allen Harbor. Upward
gradients of 0.052 ftlft, and downward gradients of 0.049 ftlft were measured at Site 09.
The variability in the measured vertical gradients is likely due in part to tidal effects.
Average horizontal gradients for shallow ground water ranged from 0.0042 ftlft to 0.0169
ftlft to the southeast. Average deep ground-water horizontal gradients ranged from 0.0006
ft/ft to the northwest to 0.0047 ftlft to the southeast. The average linear velocity of shallow
ground-water ranged from 0.24 ft/day to 0.97 ft/day, while deep ground-water linear
velocities ranged from 0.004 ft/day to 0.03 ft/day.

Ground-water' und~r Site 09 is classified as GB by RIDEM. GB class ground water is
considered not suitable for public or private drinking water use. GB classified ground water
is primarily located at highly urbanized areas or is located in the vicinity of disposal sites for
solid waste, hazardous waste, or sewage sludge.

2.2.4 Surface Water Hydrology

NCBC Davisville lies within the Hunt River and Coastal drainage basins. Camp Fogarty and
West Davisville lie within the eastern portion of the Hunt River drainage basin, .and NCBC
Davisville's Main Center lies within the Coastal drainage basin. All stream and river flow
eventually discharges into Narragansett Bay. During most of the year, a part of the stream
flow consists of water discharged from retention storage in natural, as well as man-made
impoundments. The remaining flow is from direct runoff of precipitation and from base
runoff consisting largely of ground-water discharge. The ground-water contributes close to
50% of the average annual stream flow.

Annual precipitation in the area has ranged from 24.8 inches to 66.2 inches with an average
of 42.3 inches. The frequency of measurable precipitation events (0.01 inch or greater)
averages mice every three days and is evenly distributed throughout the year. The average
annual snowfall is almost 40 inches and has varied from 11.3 to 75.6 inches. Roughly 36%
of the precipitation recharges the ground-water system; the other 64 % runs off into streams
or is lost through evapotranspiration.

NCBC - DavIsville Phase III RI Work Plan-IR Program SHes 03 and 09
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The objective of this workplan is to provide procedures to implement the Phase III RI scope
of work described in Section 1.3.

The field sampling plan (FSP) in conjunction with the Quality Assurance Project Plan
(QAPP), presented in Chapter 4, has been prepared to meet this objective.

3.2 FIELD SAMPLING PLAN '- SITE 03

Previous investigations at this site reported that chlorinated VOC were detected in ground
water samples collected from the unconsolidated aquifer just above the top of bedrock, and
upgradient of the suspected location of Site 03 (Figure 1-3). Chlorinated VOC were
reportedly not detected in ground-water samples collected at the water table zone. These
previous investigations were unable to identify the source area(s), adequately characterize the
extent of VOC in ground water, or provide sufficient information to evaluate fate-transport
mechanisms. The following information will be obtained for the Phase III RI:

1.

2.
3.

Horizontal extent of VOC in the ground water just above the top of bedrock,
upgradient and cross gradient from 03-MW-07D and 03-MW-08D.
Generalized bedrock surface topography in the area.
Location of source(s).

•

The sample plan for Site 03 is as follows. This field work will be performed in accordance
with the proceedures presented in Appendix B.

Drill two borings cross gradient (03-MW-9D and 03-MW-llD) and two borings
upgradient (03-MW-lOD and 03-MW-12D) of existing wells 03-MW-07D and 03:'
MW-08D as shown on Figure 3-1. Advanced the borings to bedrock. This data will
be used to construct a generalized bedrock surface contour map of the site.

Collect split spoon soil samples at five foot intervals at each boring and screen the
headspace of each soil sample in the field for VOC using a portable gas
chromatograph. Select the two soil samples from each boring having the highest total
VOC headspace screening results and submit them for laboratory analysis for TCL
VOC. If VOC are not detected in any of the soil headspace samples,' then submit the
soil sample collected from approximately 2 to 4 ft above the apparent water table and
the soil sample from approximately 10 to 12 ft below the apparent water table for
laboratory analysis for TCL VOC. The analytical results will be used to aid in
locating potential VOC source areas .

NCBC - DaVISVIlle Phase III RI Work Plan IR Program SItes 03 and 09
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Install four monitoring wells. With the well screens set in the unconsolidated
sediment just above the bedrock surface. Collect a groundwater sample from each
well and analyze the sample for TCL VOC. The water chemistry data will be used to
evaluate the nature of the chlorinated VOC in deep ground water at each of the four
well locations. .

Determine the water table elevation for the wells at Sites 02 and 03. This data will
be used to construct interpretive piezometric and water table contour maps of deep
and shallow ground water, respectively.

To ensure that the data collected during the field investigation will meet the data quality
objectives of the project, USEPA Data Quality Objective (DQO) Levels I (field screening
using portable equipment), Level II (field screening using a mobile GC) and Level IV (TCL
with data validation) will be used.

3.3 FIELD SAMPLING PLAN - SITE 09

Previpus investigations and studies at Allen Harbor landfill have focused on evaluating the
landfill, the water table aquifer and the bottom of the silt unit (just above the top of
bedrock), the human health and ecological risks associated with the landfill (TRC, 1994), and
the ecological risk associated with shallow sediment (within the zone of bioturbation) in Allen

•

Harbor (Munns et al.). That ecological risk assessment did not differentiate between
stressors introduced by the landfill and stressors introduced from other sources.

'-.

The following data gaps have been identified at Site 09.

Presence, nature and extent of potentially "pooled" DNAPL or high concentrations of
dissolved-phase chlorinated VOC at the interface of the sand and silt strata (bottom of
the upper aquifer) at 09-MW-07. (See Appendix D for further information).

Whether or not the high concentration of VOC detected once in a ground-water
sample from 09-MW-07D is representative of the chemistry of the ground water
within the silt unit.

The potential ecological impact of VOC apparently present in the silt unit migrating
through the bedrock, and discharging into the sediment beneath Allen Harbor.

The potential impact the bringing sediment from below the zone of bioturbation in
Allen Harbor into contact with sediment in the zone of bioturbation and the water
column resulting from clamming, dredging, or storm surges.

The potential ecological impact of the landfill on the salt water marsh/wetlands to the
north and south of the landfill.

The sampling plan for Site 09 is as follows. This field work will be performed in
accordance with the procedures presented in Appendix B.

NCBC - DaVISVille Phase III RI Work Plan.lR Program Sites 03 and 09
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Investigate potentially "pooled DNAPL" and the vertical extent of contamination will
be accomplished using a phased approach. First, install two shallow monitoring wells
(09-MW-14S and 09-MW-15S) within approximately 10 and 30 ft of 09-MW-07D
(Figure 3-2). Screen these two wells at the base of the upper aquifer to confirm if
there is a concentrated vac source area in the vicinity of monitoring well 09-MW
07S (which has a screened interval at the top of the upper aquifer, not the base). The
installation of additionaly shallow wells may be recommended based upon the findings
of the first two shallow wells (Refer to Appendix D).

• Advance the two shallow borings/monitoring wells using hollow stem augers.
Perform split spoon sampling of the soil at 5 ft intervals to a depth of approximately
20 ft below ground surface, and then, continuously to about 5 ft into the silt unit.
Perform headspace screening of each soil sample as described in Appendix B, Section
3.1.1. Submit the two soil samples in each of the boreholes with the highest
headspace screening results for laboratory analysis for TCL vac. If headspace
screening does not detect vac, then select the two soil samples per boring as follows
for analysis for TCL vac: one sample from approximately 2 to 4 ft into the native
geologic sediment beneath the landfill, and one sample from approximately 2 to 4 ft
above sand/silt unit interface at the base of the upper aquifer. Construct a monitoring
well in each borehole with a 10-ft screen set approximately 1 ft into the silt unit.
Perform slug testing of each well to provide data for evaluation of the hydraulic
conductivity of the geological material adjacent to the screen.

Whether or not DNAPL and/or high concentration of dissolved chlorinated solvent is
encountered by the initial two wells, install a replacement well for 09-MW-7D into
the silt unit, to evaluate: 1) the presence of chlorinated vac in the silt unit; or 2)
whether the vac detected in 09-MW-07D was possibly introduced during the drilling
activities of that well.

• Drill and install monitoring well 09-MW-16 to the base of the silt unit using the
methods' presented in Appendix B, Sections 1.2 and 2.1. Perform headspace
screening on each soil sample and use the results in selecting the two samples with the
highest results from the borehole for TCL vac analysis. If headspace screening does
not detect vac, then select the two soil samples per boring as follows for analysis
for TCL vac: one sample from approximately 2 to 4 ft below the bottom of the steel
casing, and one sample from approximately 3 to 5 ft above the base of the silt unit.
Perform slug testing of each well to provide data for evaluation of the hydraulic
conductivity of the geological material screened.

Phase III RI Work Plan IR Program Sites 03 and 09NCSC - DavIsville

• Drill two borings (09-MW-17 and 09-MW-18) 20 to 30 ft into bedrock and construct
monitoring wells at the locations shown on Figure 3-2. Advance the borings through
soil using hollow stem augers (Appendix B, Section 1.2). Collect split spoon soil
samples at 5-ft intervals to the top of bedrock. Perform headspace screening of each
soil sample and use the screening results to assist in selecting the two soil samples

tit
with the highest results from each boring for TCL VOC analysis. If headspace
screening does not detect vac, then select two soil samples per boring as follows for

~--~~~



analysis for TCL VOC: one sample from approximately 2 ft above the sand/silt
interface (bottom of the upper aquifer), and one sample approximately 5 ft above the
bottom of the silt unit. Perform packer testing to provide data for evaluation of the
hydraulic conductivity of the upper portion of the bedrock. Perform slug testing of
the well to provide data for evaluation of the hydraulic conductivity of the geological
material adjacent to the screen.

•
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•

•

tft.

Collect ground-water samples from 09-MW-6D, 09-MW-8D, 09-MW-9D, 09-MW
IOD, 09-MW-14 through 09-MW-18 and analyze the samples for TCL VOc. These
wells were selected because four would provide water quality data representative of
subject VOC study area, while the remaining five would provide water quality data
representative of ground water in the silt and bedrock that may discharge into Allen
Harbor.

Perform continuous ground-water monitoring in eight monitoring wells (Figure 3-2)
screened in either the upper aquifier silt unit or bedrock aquifier for a three-day
period. Pressure transducers will be installed in eight wells. The transducers will be
connected to a Hermit recorder (or similar) in order to electronically record the water
level fluctuations. Install a tidal gauge to monitor tidal changes in Allen Harbor for
the same time period. Manually measure the water level in the remaining monitoring
wells at least three times per day during the three-day monitoring period. Perform
salinity measurements in all monitoring wells when the water levels are manually
measured.

Collect sediment core samples from ten locations in the wetlands and Allen Harbor at
the locations shown on Figure 3-3. Select horizons in the cores for chemical analysis
using the following field screening parameters:

Magnetic susceptibility
Correlation of layers of interest with relative periods of deposition

. Visual observations
Grain size

Analyze the selected samples for PAH, PCB, pesticides, bulk metals, TOC, butyltins
and grain size distribution.

• Collect ten sediment samples from the wetlands north and south of the landfill at the
locations shown on Figure 3-3. Analyze the samples collected at each location for
sediment toxicity bioassay (using Ampelisca or other appropriate amphibod species),
pore water toxicity (using Arbacia), SEM/AVS, grain size, TOC, and bulk chemistry.

• Evaluate VOC presence and concentration in deep ground water beneath the Allen
Harbor Landfill for the purpose of evaluating potential mass loading into the harvor
by conducting fate transport modeling of ground water and surface water:

NCBC - DaVISVille Phase III RI Work Plan IR Program Sites 03 and 09



USEPA analytical Level I (field screening, using portable instruments), and Naval
Environmental and Energy Support Activity (NEESA) Level D laboratory analyses will be
used.•
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Note: Infonnation presented in the Quality Assurance Project Plan (QAPP) was taken from
the QAPP for the Phase II RI/FS Work Plan prepared by TRC and has been
modified to reflect current conditions. The QAPP for the Ecological Risk
Assessment is presented in Appendix C of this work plan and in Draft Work/Quality
Assurance Project Plan for Narragansett Bay Ecorisk and Monitoring 'for Navy
Sites, prepared by URI and SAlC, dated 12 July 1994.

4.1.1 Introduction

This Quality Assurance Project Plan has been developed for use in conjunction with sampling
activities at the Naval Construction Battalion Center in Davisville, Rhode Island. The
sampling program builds on fmdings and recommendations of previous studies conducted at
NCBC-Davisville. Previous studies included; an lAS conducted in 1984, Confinnation
Study- Characterization Step study, which was completed in 1987, the Phase I Remedial
Investigation which was completed in 1991, the Phase II and Supplemental Phase II Remedial
Investigations .which were completed in mid 1994.

Navy policy calls for following EPA guidance and procedures while conducting
investigations and remedial action at all Navy waste sites. The specific tasks outlined in the
current Navy IR Program are consistent with EPA guidance, and provide a structure for
conducting an RI/FS based on the National Contingency Plan (NCP).

The QAPP serves as a controlling mechanism during field sampling to ensure the data
collected are valid, reliable, and legally-defensible. The QAPP outlines the organization,
objectives, and all Quality Assurance/Quality Control (QA/QC) activities which will ensure
achievement of desired data quality goals.

4.1.2 Base Description and History

NCBC Davisville is located in the northeast section of the Town of North Kingstown, Rhode
Island,approximately 18 miles south of the state capital, Providence. NCBC Davisville is
composed of three areas: the Main Center, the West Davisville storage area, and Camp
Fogarty, a training facility located approximately 4 miles west of the Main Center (Figure 1
2). A significant portion of NCBC Davisville is adjacent to Narragansett Bay. Adjoining
NCBC Davisville Main Center's southern boundary is the decommissioned Naval Air Station
(NAS) Quonset Point, which was transferred by the Navy to the RIPA in April 1973 (TRC,
1994). Land use surrounding NCBC Davisville is predominantly residential to the north and
south (Environmental Baseline Survey, 1993). West of the Main Center along Route 1,
development consists of shopping malls, retail stores, restaurants, and gas stations .

NcSt - DaVISVIlle phase III RI work Plan-IR Program SHes 03 and 09



The Davisville/Quonset Point area was originally settled by Europeans in the late 17th
century. Quonset Point was the location of the first annual encampment of the Brigade
Rhode Island Militia in 1893. During World War I, it was a campground for the
mobilization and training of troops and later, the home of the Rhode Island National Guard.
In the 1920s and 1930s, it was used as a summer resort for local residents.
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In 1939, Quonset Point was acquired by the Navy and construction began in 1940. During
construction, millions of cubic yards of sediment were dredged to create the ship basin and
channel. The dredged material was used to create a 1.5 mile section in Quonset's northeast
comer. Wartime activities at Naval Air Station (NAS) Quonset Point included training
aircraft carrier pilots and crews, overhauling aircraft, supplying military equipment and
planes, and providing coastal defense.

By 1942, the operations at NAS Quonset Point had outgrown the station. Adjacent land at
Davisville was designated as the Advanced Base Depot. Later that year, the Naval
Construction Training Center (NCTC), known as Camp Endicott, was established at
Davisville to train newly established construction battalions. By November 1942, the camp
was at capacity, housing 15,000 enlisted men and 350 officers. Over 100,000 service
members were trained at Camp Endicott by the end of World War II.

"The NCBC-Davisville area was inactive between World War II and the Korean Conflict.
In 1951, it became the Headquarters Construction Battalion Center. The Construction
Battalion Center loaded ships and trained men for both the Korean and Vietnam conflicts.
In 1974, the NAS and Naval Air Rework Facility at Quonset Point were decommissioned and
operations at Davisville were greatly reduced. In 1989, the closure of Davisville was
announced, and all operations at Davisville were phased down to the present staffing levels
for Public Works, Maintenance, Security, and Navy Personnel. NCBC Davisville was
closed effective April 1, 1994, at which time the staff at NCBC was reduced to a caretaking
work force of eight to maintain base security and oversight of maintenance and
environmental projects." (TRC, 1994)

4.1.3 Previous Site Investigations

4.1.3.1 IR Program Site 03 - Solvent Disposal Area

IR Program Site 03 is located immediately west of Site 02, in the northern portion of NCBC
Davisville (Figure 1-2). The Site consists of a flat and previously paved area, bounded by
Sayers Street to the east, Parade Road to the south and Battalion Boulevard to the north
(Figure 1-3). The surface of the site is characterized by deteriorated asphalt interspersed
with grass.

From 1955 to the late 1970s, approximately 3,000 gallons of paint thinners and unidentified
solvents were reportedly disposed on the ground west of Sayers Street and Building 224.
While the precise limits of the disposal area are not known, disposal is thought to have
occurred in an area adjacent and west of Sayers Street. A portion of the Site was also used

NCBC - DaVISVille phase III RI Work Plan-IR Program SHes 03 and 09
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for heavy equipment storage. The area further west was reportedly used to store and
maintain vehicles. (TRC 1994)

Previous site investigations include: an Initial Assessment Study (lAS) by Fred C. Hart
Associates, completed in 1984; a Confirmation Study-Verification step, completed by TRC
in 1987; Confirmation Study-Characterization Step, completed by TRC in 1988; and a Phase
I Remedial Investigation (RI) completed by TRC in 1991. A Phase II RI, completed by TRC
in 1992, was performed to further delineate the horizontal and vertical extent of
contamination associated with the solvent disposal area. To further delineate the VOC
detected in monitoring well 03-MW-3D (Figure 2-1) during the Phase II RI, TRC conducted
a Supplemental Phase II Field Investigation in March 1994.

In general, surface and subsurface soil and shallow ground water reportedly appeared to be
minimally impacted by the reported solvent disposal activities. A total of 27 surficial soil
samples were collected within Site 03's limits during the Phase I and II RI's. Acetone,
toluene and chloroform were detected. TRC (1994) concluded that based on the low
concentrations and infrequency of detection, that the reported concentrations may be due to
laboratory contamination. Chloroform was detected at 2 ppb in one of two subsurface
samples collected during the Phase I RI. Acetone at 20 ppb was reported in only 1 of 12
subsurface soils samples collected and analyzed during the Phase II RI (TRC, 1994). No
VOC were detected in samples collected from wells screened at the water table.

VOC were reported in samples collected from wells screened at the bottom of the
unconsolidated material. Maximum reported concentrations of detected compounds are: 1,2
dichloroethene at 1000 ppb, trichloroethene at 4,000 ppb, 1,1 ,2-trichloroethane at 82 ppb,
and 1,1,2,2-tetrachloroethane at 2,700 ppb (Figure 2-1).

4.1.3.2 IR Program Site 09 - Allen Harbor Landfill-Remedial Investigation

Site 09 covers an area of approximately 13.5 acres along the western side of Allen Harbor.
The landfill is bounded to the east and south by Allen Harbor and to the west by Sanford
Road (Figures 1-2 and 1-4). A marsh is located to the west of the landfill, on the opposite
side of Sanford Road, at the edge of the Navy property. Access to the landfill is controlled
by a fence with locked gate at the Sanford Road entrance. The landfill is currently
overgrown by shrubs, small trees, and grasses. Substantial amounts of building debris and
rusted metallic objects are visible at various locations across the site. Cover materials at the
landfill consist of poorly sorted sand and gravel with silt and clay. The cover is non-uniform
over the landfill, varying in depth from one to three feet in thickness. (TRC, 1994)

From 1946 to 1972, the Allen Harbor Landfill was used for the disposal of waste generated
at NCBC Davisville and NAS Quonset Point. A large variety of waste, including large
quantities of preservatives, paint thinners, degreasers, PCB, asbestos, ash, sewerage sludge,
55-gallon drums, used mineral grit, and contaminated fuel oil may have been placed in
Allen Harbor Landfill.
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Previous site investigations include: an Initial Assessment Study (lAS) by Fred C. Han
Associates completed in 1984; a ConfIrmation Study-Verification Step completed by TRC in
1987; a Phase I Remedial Investigation completed by TRC in 1991; and a Phase II and
Supplemental Phase II Remedial Investigation completed by TRC in 1994.

The objective of the Phase II Remedial Investigation was to further delineate the venical and
horizontal extent of the contamination through a series. of test and sampling rounds including:

• Seismic refraction survey.
• Electromagnetic conductivity survey.
• Magnetometry survey.
• Soil and sampling.
• Installation of wells and piezometer clusters.
• Conductivity testing.

The result of the Phase II RI indicated the need for a limited supplemental investigation at
the site. Three soil samples and samples were collected to determine the salinity across the
site and to determine the potential for contaminants to leach from the subsurface soil.

Surface and subsurface soil sampling and analyses identified numerous volatile organic
compounds at Site 09. These include the following:

Compound

Benzene
Ethlybenzene
Toluene
Xylene
1,1,2,2-Tetrachloroethane
Trichloroethene
1,1,2-Dichloroethene
1,1, I-Trichloroethane
Vinyl Chloride
Chlorobenzene
Acetone
2-Butanone
Methylene chloride

Maximum Reponed Concentration (ppb)

3
220
82

4500
640
670

3100
350
350
190
180
11
88

VOC were also detected in samples collected from wells screen at the water table including:

Compound

1,2-Dichloroethene
Vinyl Chloride
1,2-Dichloropropane
Trichloroethene

NCBC - DavIsville

Maximum Reponed Concentration (ppb)

510
25

940
74
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Tetrachloroethene
Benzene
Toluene
Ethylbenzene
Xylene
Chlorobenzene

670
11
28
87

190
620
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Highest total VOC-concentration (2000 ppb) was reported in MW-6S (Figure 2-2).

In the silt unit. significant total VOC-concentration (44,250 ppb) was detected only in the
sample collected from MW-7D. Total VOC concentrations were significantly less in the
samples collected from MW-3D (122 ppb), MW-8D (10 ppb), MW-9D (398 ppb) and MW
13D (2 ppb). No VOC were detected in MW-6D, MW-lOD, and MW-12D. (Figure 2-3).

4.1.3 Ecological Risk Assessment-Allen Harbor

A marine ecological risk assessment was undertaken at the Naval Construction Battalion
Center, Davisville, Rhode Island to determine the effects of hazardous waste disposal on
Allen Harbor and Narragansett Bay. A phased approach was developed involving site
characterization (phase I),. assessment of contaminant exposure and biological effects (Phase
II) and quantification of ecological risks (Phase III). Phase I study results showed no major·
environmental problems unique to Allen Harbor, but did raise questions regarding some
aspects of sediment and water quality.

Phase III investigations focused on relative importance and seasonal dynamics of specific
contaminant sources including the landfill, surface runoff and marina activities. The study
found that runoff and landfill sources were important sources of pollution input into the
harbor, whereas marina sources were not. Polluntant source strength was greater for landfill
than runoff exposure routes based on tissue residues in indigenous bivalves, with metals and
pesticides being highest in spring and summer, respectively. Toxicity testing showed
negative impacts due to both surface runoff and in sediments adjacent to the landfill and were
not seasonally dependent.

Phase II investigations involved the development of exposure-response models and their
application to estimation of ecological risk. Results indicated that the likelihood of biological
impairment for species indigenous to Allen Harbor was about l-in-5 for sea urchin (Arbacia)
fertilization, and about l-in-2 for sea urchin development, macro-algal reproduction
(Champia) and larval clam development (Mulinia). Risks beyond immediate proximity to the
landfill were not calculated but interpreted to be insignificant given a lack of direct
toxicological effect observed in amphipod (Ampelisca) and bivalve (Mulinia) tests with these
sediments. However, calculations suggested that significant risks are possible if contaminants
contained in the sediment were to increase in bioavailability.
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The overall objective of the remedial investigation at Site 03 is to assess whether past Navy
activities in the area located west (on what is now Rhode Island Port Authority property, but
prior to 1974 was Navy property) and northwest of Site 03 may have contributed to the
volatile organic compounds (VOC) detected in the deep ground water west (upgradient) of
Site 03 between Seabee Avenue and Sayers Street.

The objectives of the remedial investigation and ecological risk assessment at Site 09 are to
evaluate: 1) the nature and extent of VOC in the lower portion of the upper (sand) aquifer in
the vicinity of 09-MW-7D; 2) the nature of potential VOC in the deep ground water (silt unit
and bedrock aquifer); 3) the impact of potential VOC in the deep ground water migrating
from beneath the landfill toward, and discharging into the bottom sediment of Allen Harbor
on the bottom dwelling (benthic) and near bottom dwelling (pelagic) marine organisms, and
if appropriate, through the food chain; 5) the impact the bringing sediment from below the
zone of bioturbation in Allen Harbor into contact with sediment in the zone of bioturbation
and the water column resulting from clamming, dredging, or storm surges and 6) the
ecological impact of the landfill on the salt water marsh/wetlands to the north and south of
the landfill.

The purpose of this workplan is to present the tasks and procedures, (i.e., field investigation,
sample analysis, data evaluation, and risk assessment), necessary to accomplish the project
objectives.

Site 03 tasks include the following:

1. Install four monitoring wells to the top of bedrock upgradient of Site 03 on the
RIPA property.

2. Collect split spoon soil samples as the soil borings for the monitoring wells are
drilled, and screen the soil headspace for VOC using a portable gas chromatograph.
Based on the headspace screening results, select two soil samples from each soil
boring and submit the samples for laboratory analysis for Target Compound List
(TCL) VOC.

3. Collect a sample from each of the four wells and analyze the samples for TCL
VOC.

4. Measure and record the depth to the water table in each of the wells located in Sites
02 and 03.

5. Evaluate the data collected during the subsurface investigation, with regard to
possible source areas, the bedrock surface configuration, and the direction of flow.

NCBC - DaVISVille Phase III RJ Work Plan-IR Program SHes 03 and 09



I. Install two monitoring wells in the lower portion of the upper aquifer and one well
in the silt unit in the area of 09-MW-7D to assess the nature of VOC in the ground
water and whether "pooled DNAPL" is present.

'.
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2. Drill two borings into bedrock and complete them as monitoring wells. Recover
rock core from and perform packer testing in the boreholes in order to estimate
aquifer parameters to be used in the fate-transport model.

3. Select and analyze up to two soil samples from each test boring for laboratory
analysis of TCL VOC. Sample selection will be based on soil headspace screening
results using a PID.

4. Collect samples from nine wells, the five wells described in 1 and 2 above, as well
as 09-MW-6D, 09-MW-8D, 09-MW-9D and 09-MW-I0, and analyze the samples
for TCL VOc.

5. Monitor fluctuations in the elevation of the water table and changes in salinity over
several tidal cycles to aid in the evaluation of the hydraulic relationship between the
aquifers which underlie the site.

6. Collect samples of sediment at each wetlands sampling station (Figure 3-3), (the top
2 cm of sediment) for sediment toxicity bioassays (using Ampelisca or other
appropriate amphipod species), pore water toxicity tests (using Arbacia), SEMIAVS
analysis, grain size and TOC determinations, and bulk chemistry analysis.

Collect sediment cores (approximately 1-2 M in length) at the wetland and Allen
Harbor sampling stations (Figure 3-3). Scan each replicate core for magnetic
susceptibility to determine the representative core (for each sampling station) to be
selected for analysis of bulk metals, PAH, PCB, pesticides, and butyltins, grain
size, and total organic carbon.

7. Perform fate-transport modeling of VOC in the bedrock.

8. Perform an ecological risk assessment of deep sediment in Allen Harbor.

9. Prepare remedial investigation and ecological risk assessment reports.

The planned field investigation activities for each site are presented in the Field Sampling
Plan provided in Chapter 3 of this Work Plan. The sample program may include use of
Target Compound List (TCL) for Volatile Organic Compounds (VOC) and Target Analyte
List (TAL) analyses using EPA-CLP protocols, as defined in the U.S. EPA Contract
Laboratory Program (CLP) Statement of Work (SOW) for Organic Analysis; Multi-Media,
Multi-Concentration; SOW No. 3/90; revised July 1991, and in the U.S. EPA CLP SOW for
Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; revised September
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1991. These requirements will be followed during this study. Naval Energy and
Environmental Support Activity (NEESA) guidance for Level D analyses and data validation
will also be followed (Sampling and Chemical Analysis Quality Assurance Requirements for
the Navy Installation Restoration Program, NEESA 20.2-047B, 1988). Where EPA-eLP
protocols and NEESA guidance differ, the more stringent requirements will be followed.

NCBC - DavIsville Phase 111 RI Work PJan-IR Program Sites 03 and 09
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·4.2 PROJECT QA/QC ORGANIZATION AND RESPONSffiILITIES

4.2.1 Introduction

This project will be largely perfonned by EA Engineering, Science, and Technology. The
names and addresses of select individuals involved in the project appear below.

• U.S. Navy

Northern Division Code 1823
Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop #82
Lester, Pennsylvania 19113

Mr. Robert Krivinskas
Remedial Project Manager
(610) 595-0567 ext. 134

Caretaker Site Office
Naval Construction Battalion Center
Building 404
Davisville, Rhode Island 02854

Mr. Louis Fayan
(401) 294-6108

. EA Engineering

2 Commercial Street (Suite 106)
Sharon, Massachusetts 02067
(617) 784-1767

Mr. Nicholas A. Lanney, P .E.
CTO Manager
(617) 784-1767

Mr. Robert Cypher
QA Manager
(410) 584-7000

• Laboratory:

lEA Laboratories Inc.
200 Monroe Turnpike
Monroe, CT 06468
Phone: (203) 261-4458
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The EA QA Manager will initiate and monitor any necessary formal corrective actions. He
will assist in preparing QA/QC project summaries for the Final Report, including analysis of
precision, accuracy and completeness of data collected.

4.2.4 Field QC Coordinator's Responsibilities

A Field QCCoordinator will be selected for this project. The Field QC Coordinator will
work with the field team during preparations for the sampling events, and also during
conduct of field work. He or she will be on site to ensure required QC procedures are
followed for sample collection and drilling; will initiate informal and/or formal corrective
actions, as necessary; and will maintain and report OC records and results to the EA CTO
Manager and QA Officer. The QC field coordinator will also serve as the QA/QC Manager
for the project. This person will be responsible for ensuring all analytical deliverables have
been received and subsequently validated in accordance with this QAPP.

4.2.5 Labor~tory QC Coordinator

lEA Laboratories, the analytical laboratory selected for this project, a NEESA-approved
laboratory, will also designate a QC Coordinator who will function as part of the project QC
team. The exact duties of the laboratory QC Coordinator will include, at a minimum, the
following:

• Direct preparation of sample containers.
• Direct preparation and inclusion of blind OC samples in sample load in a

fashion unrecognizable to analysts.
• Monitor use of kn.own QC samples, blanks and duplicates, as required by

specific projects.
• Maintain records of performance on known and blind OC samples as a measure

of analytical precision and accuracy (control charts, etc.).
• Direct and monitor recordkeeping and sample tracking activities.

NCBC - DavIsvIlle Phase III RI Work Plan-IR Program SHes 03 and 09
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4.3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

4.3.1 Introduction

The overall quality assurance objective for laboratory analysis of environmental samples is to
provide a laboratory QA/QC program that is, at a minimum, equal to the U.S. EPA Contract
Laboratory Program. The quality control limits of accuracy and precision for laboratory
analyses are governed by the methods and equipment used. Laboratory QA/QC requirements
defined in CLP protocol are designed to ensure that acceptable levels of data accuracy and .
precision are maintained throughout the analytical program. These requirements are detailed
in the U.S. EPA CLP -Statement of Work (SOW) for Organic Analysis; Multi-Media, Multi
Concentration; SOW No. 3/90; revised August 1991 and in the U.S. EPA CLP SOW for
Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; March 1990. These
requirements will be followed during this study.

It must be recognized that QA objectives may be attainable only for samples that are
homogeneous and do not have inherent matrix-related problems. In the event that QA
objectives cannot be met on specific samples, groups of samples or sample types, the
analytical laboratory will make every reasonable effort to determine the cause of non
attainment and, if such is due to instrument malfunction, operator error, or other identifiable
cause within the control of the laboratory, the samples affected will be reanalyzed, if
possible. Should non-attainment of QA objectives be due to sample inhomogeneity, sample
matrix interference or other sample-related causes, reanalyses will be treated as additional
analyses. '

For many EPA-approved methods, interlaboratory method verification studies have been used
to establish QC criteria which may be regarded as an inherent part of the method. In those
cases, such criteria will take precedence except for deviations from such criteria that can be
reasonably attributed to sample-related cases. The quality assurance objectives for all
measurement data include considerations of precision, accuracy, completeness,
representativeness, and comparability as described below.

4.3.2 Precision and Accuracy

The precision of a measurement is an expression of mutual agreement of multiple
measurement values of the same property conducted under prescribed similar conditions.
Precision reflects the repeatability of the measurement. Precision is evaluated most directly
by recording and comparing multiple measurements of the same parameter on the same
sample under the same conditions. Precision is usually expressed in terms of the standard
deviation. The precision objectives for analytical parameters are specified in the CLP
protocols. Except as otherwise specified by the method, the QC objective for precision
under this project will be +20 percent (relative percent difference) as determined by
duplicate analyses. It must be recognized that for analytes at concentrations of less than five
times the method detection limit (MDL), this objective is unlikely to be met.
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The degree of accuracy of a measurement is based on a comparison of the measured value
with an accepted reference or true value, or is a measure of system bias. Accuracy of an
analytical procedure is best determined based on analysis of a known or "spiked" sample
quantity. The degree of accuracy and the recovery of analyte to be expected for the analysis
of QA samples and spiked samples is dependent upon the matrix, method of analysis, and
compound or element being determined. The concentration of the analyte relative to the'
detection limit is also a major factor in determining the accuracy of the measurement.
Except as otherwise specified by a method, the QC objective for accuracy under this project
will be 75 to 125 percent (percent recovery), as determined by sample spike recoveries.
Alternately, accuracy may be assessed through the analyses of appropriate standard reference
materials, certified standards, or samples, as available.
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4.3.3 Completeness

Completeness is a measure of the amount of valid data obtained from the measurement
system relative to the amount anticipated under ideal conditions. This project's QC objective
for completeness, as determined by the percentage of valid data generated, will be
> 90 percent.

4.3.4 Representativeness

Samples taken must be representative of the population. Where appropriate, the population
will be statistically characterized to express: (1) the degree to which the data accurately and
precisely represent a characteristic of a population, (2) parameter variations at a sampling
point, and (3) a process, or an environmental condition. Sample selection and handling
procedures will be conducted to obtain the most representative sample possible. Sampling
devices will be decontaminated between sampling points to ensure that cross-contamination
does not occur between samples. Representativeness will also be monitored by collection
and analysis of the following QC field samples:

• Trip blanks.
• Field blanks.
• Source water blanks.
• Duplicate samples.

These QC samples will be collected in accordance with Section 4.4.4 of the QAPP.
Representative samples will be collected through the following actions:

• Collect samples from locations fully representing the site conditions.
• Use appropriate sampling procedures and equipment.
• Use appropriate analytical methodologies.
• Analyze for appropriate parameters using appropriate detection limits.

Field duplicate and field blank samples will be shipped as blind samples to the laboratory.
These samples will be. numbered similarly to other samples except fictitious sample
identifiers will be assigned. Trip blanks will be labelled as such and shipped with samples
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being analyzed for volatile organics. Samples for matrix spike and matrix spike duplicates
will be designated on the chain-of-custody forms and sample labels. Samples for matrix
spike and matrix spike duplicate analyses for organic parameters will be collected in
triplicate; samples for matrix spike analyses for inorganic parameters will be collected in
duplicate.

The laboratory will make appropriate efforts to assure that the samples are adequately
homogenized prior to taking aliquots for analysis, so reported results represent samples
received. Some techniques of homogenization (e.g., compositing) expose the sample to
significant risk of contamination or loss through volatilization, and will be avoided.

4.3.5 Comparability

Consistency in sample acquisition, handling, analysis and level of QA/QC is necessary so
that the results may be compared. Where appropriate, the results of the analyses will be
compared with the results obtained in previous studies. The laboratory will use EPA
approved methods and reporting units, in order to assure that the data will be comparable to
other similarly generated data sets.
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Note: The anticipated field activities will utilize TCL VOC analysis. Descriptions of
additional analyses are provided in the event that additional sampling parameters are
required.

4.4.1 Introduction

Soil and ground water will be sampled during the Phase III field investigation study at
NCBC-Davisville. Sample collection and monitoring procedures are presented in the Field
Sampling Procedures (Appendix B of this Work Plan). These procedures will be
implemented in order to collect representative data for remedial planning guidance. All
sample media collected will be handled in accordance with this Quality Assurance Project
Plan and the Field Sampling Procedures. All analytical methods and estimated detection
limits are subsequently described in Section 4.7 of this document, including analysis for the
TCL and TAL, as well as all other parameters for this project.

4.4.2 Selection of Sampling Locations

The locations of samples for each of the sites at NCBC-Davisville appear in the Field
Sampling Plan in Chapter 3 of the Work Plan, Figures 3-1, 3-2 and 3-3.

4.4.3 Sample Collection, Handling, and"Shipping

It is important to use appropriate sample containers so that no chemical alteration occurs
between the collection of samples in the field, and the receipt of samples at the laboratory.
The sample bottles will be prepared and shipped to the field by the laboratory, under the
direction of the laboratory QC Coordinator. The sample bottles will be transported to" the
site within a sealed shipping cooler.

Sample containers will be selected to ensure compatibility with the potential contaminants and
to minimize breakage during transportation. Aqueous phase samples for organic analyses
will be contained in glass vials with teflon-lined, screw-type caps. Sample bottles, analytical
methods and preservation required are listed in Table 4-1 for soil and sediment samples and
in Table 4-2 for aqueous samples. Holding times are further defined in Table 4-3, for the
analytical methods listed in Tables 4-1 and 4-2.

Sample labels will be filled out at the time of sampling and will be affixed to each container
to identify the sample number, collector's name, date and time of collection, location of the
sampling point, preservatives added, and analyses requested for sample.

Samples will be analyzed for total metals and consequently filtering will not be conducted in
the field prior to the addition of preservatives. Water samples to be analyzed for cyanide
will be checked in the field for the presence of chlorine using potassium iodide (KI) starch
paper. If chlorine is present, ascorbic acid will be added until the KI paper indicates that no
chlorine is present.
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.~ After the bottles for a given sample site have been filled, they will be placed in a shipping
cooler. Samples to be analyzed for volatile organics will not be shipped in the same cooler
with samples submitted for total petroleum hydrocarbon analysis. Samples requiring
preservation at 4°C will be covered with crushed ice in plastic bags or ice packs and placed
in a separate cooler. Field personnel will provide crushed ice or ice packs to add to the
shipping coolers as the samples are collected. Each sample container will be cushioned and
sealed in a cooler container for shipment to the laboratory by overnight delivery. Daily
sample collection activities will be scheduled in order to assure overnight delivery.

A chain-of-custody record will be prepared and will accompany all samples to provide
documentation of all samples collected and to trace sample possession. Chain-of-custody
procedures are discussed in detail in Section 4.5 of this document.

4.4.4 Field Quality Control (QC) Samples

Table 4-4 lists the percentage of field QC samples per sample matrix for the Level D
analyses, based on current Navy NEESA guidance. A sampling event is defined as the time
from which the sampling personnel arrive at the site until these personnel complete the
sampling task.

An example of two events would occur if sampling personnel went to a site for three weeks,
drilled borings, and installed monitoring wells. During this task, soil and water samples
were collected for laboratory analysis. The sampling crew subsequently left the site for t\\.'o
months, thus concluding the first sampling event. The crew later returned to collect another
set of samples over a three day period. The second visit would constitute the second
sampling event.

Trip blanks, field blanks, and duplicate samples will be collected as part of each sampling
event, in order to ascertain a measure of quality control during each sampling round. The
following sections describe the purpose and usage of each of these types of samples.

4.4.4.1 Trip Blanks

Trip blanks are defined as samples which originate as analyte-free water which is placed in
volatile organic vials (preserved with HCI) in the laboratory and shipped to the site with the
field sampling kit. These vials are subsequently returned to the laboratory with the volatile
organic (VOA) samples. One trip blank will accompany each cooler containing water samples
to be analyzed for VOA, and will be stored at the laboratory with the samples. Trip blanks
will be analyzed in order to evaluate the effect of ambient site conditions and sample
shipment on sample integrity, and to ensure proper sample container preparation and
handling techniques. All trip blanks will be labeled according to the proper chain-of-custody
procedures and will be analyzed for volatile organic compounds.
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Field blanks will be collected in order to detennine the effectiveness of the decontamination
of sample collection equipment. The field blank will be collected by pouring laboratory
supplied, analyte-free deionized water directly over the decontaminated sample collection
equipment (i.e., bailer, stainless steel spoon, etc.) and into the appropriate sample containers.
Field blanks will be collected for each matrix sampled. All field blanks will be analyzed for
the same analytical parameters as the sample matrix. A minimum of one field blank will be
collected for every 20 samples or a minimum of one field blank per day per matrix will be
collected. All field blanks will be preserved in accordance with the methods specified in
Table 4-2, labeled according to the proper chain-of-custody procedures, and stored and
shipped according to the procedures discussed previously.

4.4.4.3 Source Water Blanks

Source water blanks consist of the source water (obtained from NCBC-Davisville water
supply) used during decontamination (e.g., steam cleaning). At a minimum, one source blank
from each source of water will be collected and analyzed for the same parameters as the
related samples. In addition, samples of the distilled water used in decontamination will also
be tested.

4.4.4.4 Field Duplicates

Duplicate samples will be collected, homogenized, and split. The procedure for collecting
duplicate samples consists of alternating the collection of the sample between the sample
collection bottle and the duplicate collection bottle. Samples for VOC analyses will not be
mixed, but equal portions of the sample will be collected simultaneously and placed in
appropriate containers listed in Table 4-1 and 4-2. Field duplicates will be collected at a
frequency of ten percent per sample matrix (NEESA - Level D). All duplicate samples will
be sent to the primary laboratory responsible for analysis.

4.4.4.5 Regulatory Splits

If regulatory agencies (state or federal) wish to obtain samples for independent analysis
which are duplicates of those collected by EA, these regulatory split samples will be
collected in the same manner as field duplicates but will be sent by the regulatory agency to
a separate, independent laboratory for analysis.

4.4.5 Field Decontamination Procedures

Drill rigs will be steam cleaned and drilling equipment will be decontaminated prior to
moving to a site. Drilling equipment used for multiple boreholes will be decontaminated
prior to each boring at the site. All decontamination of drill rigs and drilling equipment
(e.g., augers, rods) will be conducted at designated decontamination areas with a steam
cleaner.
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Decontamination of sampling equipment will be perfonned at each site. Sampling equipment
such as split-spoons, stainless steel spoons or spatulas and stainless steel mixing pans will be
decontaminated using the following procedures described in Section 7.1 of the Appendix B,
Field Sampling Procedures.

A drilling sequence hierarchy (from less likely to more likely contaminated boring locations)
will be imposed to reduce the potential for cross-contamination. Sampling equipment will
be decontaminated prior to use at each sampling location. Decontamination rinsates will be
collected and contained in drums for subsequent detennination of proper handling and/or
disposal.
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Sample custody procedures will be observed to ensure the validity of the data generated
during this program. Sample chain-of-custody will be initiated with selection and preparation
of the sample containers. To reduce the chance for error, the number of personnel handling
samples will be restricted, and one person will be assigned the responsibility of field sample
custodian.

Onsite monitoring data will be controlled and entered daily in permanent log books, as
appropriate. Personnel involved with the sample chain-of-custody process will be trained in
sample collection and handling procedures prior to project initiation.

4.5.2 Field Sample Custody

Sample custody and documentation procedures described in this section will be followed
throughout all sample collection activities at NCBC-Davisville. Components of sample
custody procedures include the use of field notebooks, sample labels, and chain-of-custody
forms. .

4.5.2.1 Field Notebooks

The EA CTO Manager will control all field notebooks. Each field notebook will receive a
serialized number and be issued to the field team leader. Field notebooks will be bound
books, preferably with consecutively numbered pages, that are at least 4 1/2 in. x 7 in. in
size. Field notebooks will be maintained by the EA field team leader and other team
members to provide a daily record of significant events, observations, and measurements
during the field investigation. All notebook entries will be signed and dated.

All information pertinent to the field survey and/or sampling will be recorded in the
notebooks. Field notebook entries will include the following information (at a minimum):

• Name and address of field contact.
• Name and title of author, date and time of entry, and physical/environmental

conditions during field activity.
• Names and titles of field crew.
• Names and titles of any site visitors.
• Type of sampling activity.
• Location of sampling activity.
• Description of sampling point(s).
• Date and time of sample collection.
• Sample media (e.g., soil, sediment, , etc.).
• Number and volume of sample(s) taken.
• Analyses to be performed.
• Field observations.
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Original data recorded in either the field notebooks, on sample labels, or in the chain-of
custody records will be written with waterproof ink. None of these accountable, serialized
documents will be destroyed or discarded, even if they are illegible or contain inaccuracies.

If an error is made on an accountable document assigned to an individual, that individual will
make all corrections by crossing a line through the error and entering the correct information
and initialing and dating the cross-out. The erroneous information will not be obliterated.
Any subsequent error discovered on an accountable document will be corrected by the person
who made the entry, and will be initialed and dated, as appropriate.

4.5.2.2 Sample Labels

Once the sample is collected, label the appropriate sample bottle with the appropriate sample
tag and provide the following data: sample identification number, project number and name,
date, time, sampler's signature, number of containers per analyte, analysis requested, and
preservative(s) added.

EA will employ the following coding (sample designation) system:

I. Soil Samples
Example: SB-Ol-1.0-3.0

> SB = Soil Boring
> First dash number from left to right indicates the location of the soil boring.
> Second dash number from left to right indicated the top of the sampling
interval in feet.
> Third dash number from left to right indicates the bottom of the sampling
interval in feet.

II. Samples
Example: MW-Ol

> MW = Monitoring Well
> First dash number indicates the position of the monitoring well.

III. Quality Assurance Samples
Example: MW-OIQA

> A "QA" after the sample number designates a quality assurance sample.
Quality assurance split will be identified both on the sample label, Chain-of
Custody. The QA designation will be followed by a sample designation (i.e.
DUP, Field Blank, etc.)
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Each sample container will be sealed with a custody seal. Samples will be placed in sample
coolers and the coolers sealed with custody seals prior to shipment to the laboratory. Clear
adhesive tape will be placed over the seals only on the coolers to ensure that seals are not
accidentally broken during shipment.

4.5.2.4 Chain-Of-Custody Records

All samples will be accompanied by a chain-of-custody record, an example of which is
shown on Figure B-7 to Appendix B. A chain-of-custody record will accompany the sample
from initial sample container selection and preparation commencing at the laboratory, to the
field for sample containment and preservation, and through its return to the laboratory. If
samples are split and sent to different laboratories, a copy of the chain-of-custody record will
be sent with each sample.

The "Remarks" column in the chain-of-custody record will be used to record specific
considerations associated with sample acquisition such as: sample type, container type, and
sample preservation methods. When transferring samples, the individuals relinquishing and
assuming sample custody will sign, date, and note the transfer time on the record.

Two copies of the chain-of-custody record and Cooler Receipt Form will follow each sample
to the laboratory. The laboratory will maintain one file copy, and the completed original
will be returned to the EA. A copy of the completed original will be returned as a part of the
final analytical report. This record will be used to document sample custody transfer from
the sampler, to another EA team member, to a shipper, or to the laboratory, and also to
verify the date of sample receipt in the laboratory.

Shipments will be sent by overnight carrier with appropriate bill of lading documentation.
Bills of lading will be retained as part of the permanent program documentation.

4.5.2.5 Sample Shipment

Samples will be delivered .to the primary laboratory for analysis as soon as practical after the
number of samples and sample containers is sufficient to comprise a shipment, preferably the
same day the samples are collected. Sample shipment will occur at a minimum frequency of
every other day. All samples will be stored in coolers at a temperature of 4°C. The
samples will be accompanied by the chain-of-custody record. During sampling and sample
shipment activities, the EA field team leader (or his designee) will contact the laboratory
daily to provide information about impending shipments.

4.5.3 Laboratory Sample Custody

The EA field team leader will notify the laboratory of upcoming field sampling activities and
subsequent sample transfer to the laboratory. This notification will include information
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concerning the number and type of samples to be shipped, as well as the anticipated sample
arrival date.

The laboratory will designate a sample custodian who will be responsible for maintaining
sample custody and for maintaining all associated custodial documentation records. After
receiving the samples, the sample custodian will check the original chain-of-custody record
and request for analysis documents against the labeled contents of each sample container for
correctness and traceability. The sample custodian will then sign the chain-of-custody record
and record the date and time that the sample shipment was received at the laboratory .. The
samples will then be logged into the laboratory system.

Care will be exercised in the laboratory to annotate any labeling or descriptive errors
associated with the sample containers. In the event of discrepant documentation, the
laboratory will immediately. contact the EA field team leader or CTO Manager as part of the

. corrective action process. A qualitative assessment of each sample container will be
performed to note any anomalies such as broken or leaking bottles. This assessment will be
recorded as part of the incoming chain-of-custody procedure.

Samples will be stored in a secured area and at a temperature of approximately 4°C, if
necessary, until analyses are performed. A laboratory chain-of-custody record will
accompany the sample or sample fraction through final analysis for sample control. A copy
of the chain-of-custody record will accompany the laboratory's analytical report and will
become a permanent part of the project's records. The pH of incoming water samples will
be checked by the laboratory when preservatives have been added to the sample. Details of
the chain-of-custody for laboratory activities will be provided in the laboratory's QA manual.

4.5.4 Project File

The EA CTO Manager will serve as file custodian. At the project's completion, the files
will be returned to the Navy's Northern Division Office where they will be permanently
archived.

The project file will contain all incoming materials related to the project such as: sketches,
correspondence, authorizations, and logs. These documents will be placed in the project file
as soon as possible. If correspondence is needed for reference by project personnel, a copy
will be made rather than manipulating the original. Records shall be legible and easily
identifiable.

Examples of the types of records that will be maintained in the project file are:

• Field documents.
• Correspondence.
• Photographs.
• Laboratory data.
• Reports.
• Procurement agreements.
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Outgoing project correspondence and reports will be reviewed by the project manager or
designee prior to mailing.

To prevent the inadvertent use of obsolete or superseded project-related procedures, all
personnel of the laboratory and project staffs will be responsible for reporting changes in
protocol in writing to the Project Manager and the Laboratory Director. The Project
Manager and Laboratory Director will then inform the project and laboratory staffs and the
Quality Assurance Officer of these changes, as appropriate.

Revisions to procedures shall be subject to the same level of review and approval as the
original document. Outdated procedures shall be marked "void." The voided document may
be destroyed at the request of the Project Manager; however, it is recommended that one
copy of the voided document be maintained in the project file. The date and reason why the
document was voided will be recorded.

NCSC - DaVISVIlle Phase IIJ RI Work PJan-IR Program SItes 03 and 09



EA Engineering, Science and Technology

4.6 CALmRATION PROCEDURES AND FREQUENCY

Revision: DRAFT
Page 4~24

October 1994

Instruments and equipment used to gather, generate, or measure environmental data will be
calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of
results are consistent with the instrument manufacturer's specifications.

Laboratory instrumentation calibration procedures and frequencies are specified in the
Contract Laboratory Program (CLP) Statement of Work (SOW), for Organic Analysis;
Multi-Media, Multi-Concentration; SOW No. 3/90; revised July 1991 and in the CLP SOW
for Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; September 1991,
and will be strictly followed for those analytes analyzed by CLP protocols. For all other
analyses for which EPA-approved methods exist, the laboratory will employ such methods
and follow the specified calibration procedures and frequencies. The laboratory quality
control program includes strict adherence to routine calibration procedures. A description of
calibration procedures and frequencies for non-CLP methods will be provided by the
laboratory selected for this program.

Analysis of blank samples, duplicate samples, spiked blanks, and matrix blanks will be
performed where possible to document the effectiveness of calibration procedures. Method
blanks contain all the reagents used in the preparation and analysis of the samples and are
processed through the entire analytical scheme to assess spurious contamination from
reagents, glassware and other materials used during analysis. The terms method blank and·
laboratory blank are interchangeable. A matrix blank denotes a blank of a similar matrix
(e.g., for liquids a blank of distilled-deionized reagent grade high purity water may be used;
for soils/sediments high purity sand may be used). A spike blank is a method blank which
has had a known concentratinn of a particular compound or analyte added to it to assure
adequate percent recovery of the compound/analyte.

Records of calibration, repair, or replacement will be maintained by the designated
laboratory personnel performing quality control activities. Calibration records of assigned
laboratories will be filed and maintained at the laboratory location where the work is
performed and subject to QA audit.

Calibration of field instruments will be performed and documented at approved intervals as
specified by the manufacturer or more frequently, as conditions dictate. At a minimum all
field instruments will be calibrated at the beginning and end of each day. Calibrations may
also be performed at the start and completion of each test run; however, such calibrations
will be re-initiated as a result of delay due to meals, work shift change, or instrument
damage. Calibration standards used as reference standards will be traceable to the National
Institute of Standards and Technology (NIST), when possible. Calibration procedures for
field instruments will be as specified by the instrument manufacturer. Equipment manuals
describing calibration procedures will be maintained in the field office during site
investigations.
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EPA-approved methods will be used for all analyses for which such methods exist. TCL and
TAL parameters will be analyzed by CLP protocols. The laboratory will follow methods
detailed in the CLP Statement of Work (SOW) for Organic Analyses, Multi-Media, Multi
Concentration, 3/90, revised July 1991, and the SOW for Inorganics Analyses, Multi-Media,
Multi-Concentration, 3/90), revised September 1991. If sample contaminant concentrations
are high, then CLP protocols for low and medium concentration samples may be required.
In this case, sample runs at lower dilutions will be performed to obtain quantitative results
for parameters present at lower concentrations.

That is, samples are pre-screened to estimate concentration levels. According to EPA
methodology, high concentration samples are diluted to bring them within a linear working
range. Low concentration samples are set aside and then analyzed within the same linear
working range. It may not be possible to quantitate sample results in parts per billion for
samples where "pure" waste (fuel product, paint, powder, etc.) is encountered. A decision
tree approach will be followed, in order to quantitate the sample when high levels of
contamination are encountered. In this case, detection limits will be raised for all analytes
on the sample, as the sample is diluted. .

4.7.2 Target Compound List-Organic Compounds

All organic compound analyses will be conducted according to the U. S. EPA CLP, Statement
of Work for Organic Analyses, SOW 3/90, revised August 1991. The organic compounds
contained in the TCL will be determined using proven instruments and techniques to identify
and quantify volatile, semi-volatile and pesticide/PCB compounds. The TCL compounds and
CLP-required detection limits are shown in Tables 4-5 through 4-7. The actual detection
limits obtainable for a specific sample depend upon matrix interferences. If the CLP
detection limit is unachievable for a particular sample, an explanation of the problem and
supporting evidence will be provided by the laboratory in the case narrative summary
submitted with the deliverables.

Each set of samples will be analyzed in conjunction with the analysis of QC samples,
including field duplicates, blanks, matrix spikes and matrix spike duplicate (MS/MSD)
samples for quality control determinations. The frequency of analysis of the QC samples, as
previously presented in Section 4.4.4, will not be less than one per 20 samples and at least
one per sampling day for field blanks, not less than one per 10 samples for field duplicates,
and not less than one per 20 samples for MS/MSD samples (see Table 4-2). All samples,
field duplicates, blanks, matrix spike and matrix spike duplicates will be fortified with
surrogate spiking compounds as shown in Table 4-8. The CLP recommended guidelines for
percentage recovery of the surrogate compounds are provided in Table 4-9. The percentage
recovery of the matrix spiking compounds and relative percentage difference of duplicate
analyses will be calculated to obtain measurements of the analyses accuracy and precision.
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All water and soil samples will be prepared for analyses as described by procedures for each
respective matrix and analysis method described in the U.S. EPA CLP, Statement of Work
for Inorganic Analyses (SOW 3/90). Each set of samples, or 20 samples, whichever is more
frequent, will be analyzed with a preparation blank, duplicate sample, and matrix spiked
sample. Each group of 20 samples will be analyzed with a laboratory control sample of
similar matrix. The Target Analyte List (TAL) for metals and inorganics and associated
detection limits are listed in Table 4-10.

The atomic absorption (AA) instrument will be calibrated through the use of a minimum of
three calibration standards prepared by dilution of certified stock solutions. Calibration
standards will contain acid(s) at the same concentration as the digestates. An analysis blank
will then be prepared, and one calibration standard will be at the EPA-CLP required
detection limit for the metal being evaluated.

The other standard concentrations will bracket the concentration range of the samples. A
continuing calibration standard, prepared from a different stock solution than that used for
the calibration standards, will be prepared and analyzed after every ten samples or every two
hours of continuous instrument operation. The value of the continuing calibration standard
concentration must agree with requirements of the CLP SOW.

4.7.4 .Petroleum Hydrocarbons

EPA Method 418.1 will be used for analysis of petroleum hydrocarbons. "Petroleum
hydrocarbons" is a measure of the non-biodegradable mineral oils in the sample. The
detection limit for a water sample is 2 milligrams per liter (mg/L) and that for soils sediment
is 20 micrograms per gram (p,g/g).

The method is applicable to water samples and is used in the measurement of light fuels,
although loss of approximately half of any gasoline present during extraction manipulations
can be expected.

In the procedure, the sample is acidified to a low pH « 2) and serially extracted with
fluorocarbon-113 in a separatory funnel. Interferences are removed with silica gel adsorbent.
Infrared analysis of the extract is performed by direct comparison with standards. Analyses
of soil samples will be performed by soxhlet extraction in trichlorotrifluoroethane solvent,
followed by treatment with silica gel prior to infrared analysis.

4.7.5 Toxicity Characteristic Leaching Procedure Analysis

Toxicity Characteristic Leaching Procedure (TCLP) extraction and analysis will be conducted
using methods described in this QAPP, and procedures outlined in TCLP Method 1311, as
presented in 40 CFRPart 261.24, Appendix II.
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Samples will be collected and/or archived for dioxin/furan analysis according to EPA
Modified Method 8280. The samples will be collected in a 250-mL wide-mouth amber jar
and stored at 4°e.

NCBC - DavIsville Phase III RI Work Plan-IR Program Sites 03 and 09



EA Engineering, Science and Technology

Revision: DRAFT
Page 4-28

October 1994

4.8 DATA REDUCTION, VALIDATION, AND REPORTING

4.8.1 Introduction

The procedures used for calculations and data reduction are specified in each analytical
method referenced in Section 4.7 of this document. Raw data will be entered in bound
laboratory notebooks. A separate book will be maintained for each analytical procedure. The
data will be entered such that sufficient space remains to enter all subsequent calculations
required to arrive at the final (reported) value for each sample.

Calculations include factors such as sample dilution ratios, corrections for titrant normality,
and conversion to dry-weight basis for solid samples. Instrument chart recordings and
calculator printouts will be labeled and attached to their respective pages, except for
voluminous gas chromatograms which will be cross-referenced and stored separately.

Calculations will be checked from the raw data to final value stages prior to reporting the
results for a group of samples. Results obtained from extreme ends of standard curves
generated by linear regression calculator programs will be checked against graphically
produced standard curves if the correlation coefficient of a program curve is less than 0.995.

Data will generally be reported as micrograms of analyte per liter for aqueous samples or
micrograms per kilogram (dry weight) for solid or non-aqueous liquid samples.
Concentration units will always be listed on reports and any special conditions, such as dry
weight conversions, will be noted. The data reporting form will also include the unique
sample number assigned to each sample, details of sample collection including the client's
identification number, and the dates of sample receipt and report preparation.

4.8.2 Data Reduction

4.8.2.1 Target Compound List Compounds

Instrument performance test data will accompany the raw data during data reduction. The
following criteria must be attained to make a qualitative identification of an organic pollutant
using Gas Chromatograph/Mass Spectrometer (GC/MS) techniques:

• Characteristic ions for each compound of interest must maximize in the same or
within one scan of each other.

• Retention time must occur within +I percent of the retention time of the
authentic compound.

Relative peak heights of the three characteristic ions in the Extracted Ion Current Profile
(EICP) must fall within +20 percent of the relative intensities of these ions in a reference
mass spectrum. The reference mass spectrum can be obtained by a standard analyzed in the
GC/MS system or from a reference library.
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• The entire mass spectrum of the compound of interest is compared to the
reference compound.

Structural isomers having similar mass spectra can be explicitly identified only if the
resolution between authentic isomers in a standard mix is acceptable. Acceptable resolution is
achieved if the baseline-to-valley height between the isomers is less than 25 percent of the
sum of the two peak heights. Otherwise, structural isomers are identified as isomeric pairs.
When a compound has been identified, the quantitation of that compound is based on the
integrated abundance from the EICP of the primary characteristic ion. The base peak ion of
internal and surrogate standards is used in the quantitation. If the sample produces an
interference for the first listed ion, a secondary ion is used to quantitate. Quantification is
performed using internal standard techniques.

To ensure that reported data are accurate, all resultant data are verified. Retention items and
area counts are checked carefully for correct identification and accurate quantification.

4.8.2.2 Metals and Cyanide

The concentrations of metals determined by Atomic Absorption Spectroscopy (AAS)
measurements are obtained by comparison of absorbance values with those obtained from the
analyses of known standards. A linear regression plot of absorbance versus concentration
will be used to determine a concentration factor for linearity of response. In the event of
low « 85 %) or high (> 115 %) post-digestion spike recovery, the analysis will be repeated
using the method of known additions to determine potential matrix interferences.

CLP criteria will be maintained for analyses of samples of similar matrix. The mean
percentage recovery and standard deviation will be calculated from a minimum of
20 analyses. A warning limit of +2 standard deviations from the mean and a control limit
of +3 standard deviations will be used to establish that the test is providing accurate data.

4.8.3 Data Validation

Data validation is the process of reviewing data and associated quality control criteria and
accepting, qualifying, or rejecting it on the basis of sound criteria. Project supervisory and
QC personnel will use validation methods and criteria appropriate to the type of data and the
purpose of the measurement. Records of all data will be maintained, even that judged to be
an "outlying" or anomalous value. The QA/QC Manager validating the data will have
sufficient knowledge of the technical work to identify questionable values.

4.8.3.1 Field Data Validation

Field sampling data will be validated by the EA Field QC Coordinator or QA/QC Manager,
based on their judgment of the representativeness of the sample, maintenance and cleanliness
of sampling equipment, and adherence to the approved, written sample collection procedure.
The following criteria will be used to evaluate the field sampling data:
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• Use of approved sampling procedures.
• Use of reagents that have conformed to QC-specified criteria.
• Proper chain-of-custody maintained and documented.

4.8.3.2 Analytical Data Validation
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Analytical data validation will include validation procedures within the laboratory and
independent of the laboratory.

Data from laboratory analyses· will be validated by the laboratory QC Coordinator using
criteria outlined in the QA Project Plan. Results from field and laboratory method blanks,
replicate samples, equipment rinsates and internal QC samples will be used to validate
analytical results.

The criteria listed below will be used to evaluate the analytical data:

• Use of approved analytical procedures.
• Use of properly operating and calibrated instrumentation.
• Acceptable results from analyses of laboratory control samples (i.e., the

reported values should fall within the 95 percent confidence interval for these
samples).

• Precision and accuracy for this project should be comparable to that achieved in
previous analytical programs and consistent with objectives stated in Section 4.7
of this QA Project Plan.

Independent of the analytical laboratory, analytical data validation will be conducted which
will follow the most stringent of the requirements and protocols specified in the following
documents:

U.S. EPA, "Region I Laboratory Data Validation: Functional Guidelines for
Evaluating Organic Analyses", February 1988; modified November 1988

U.S. EPA, "Region I Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analyses", June 1988, modified February 1989

U.S. EPA, Contract Laboratory Program Statement of Work for Organic
Analysis, Multi-Media, Multi-Concentration, 3/90, revised August 1991

U.S. EPA, Contract Laboratory Program, Statement of Work for Inorganic
Analysis, Multi~Media, Multi-Concentration, 3/90

U.S. Navy/NEESA, Sampling and Chemical Analysis Quality Assurance
Requirements for the Navy Installation Restoration Program (NEESA
20.2-047B), June 1988.
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One hundred percent of the Phase III RI data will be validated in accordance with these
requirements.

The data validation activities focus on areas of the analytical process which are under the
laboratory's control when analyzing samples. The data qualifiers which result from
validation represent the QC areas under the laboratory's control which could have been
improved. Qualifiers attached to the data during validation supersede the qualifiers assigned
by the laboratory.

Areas reviewed in the validation of organic data include the following: sample holding
times, gas chromatography/mass spectroscopy (GC/MS) tuning, instrument calibration, blank
analysis, surrogate recovery, matrix spike/matrix spike duplicates, internal standards (IS). .

performance, Target Compound List (TCL) compound identification, compound quantitation
and reported detection limits, tentatively identified compounds, system performance, and
overall assessment of the data for usability.

The areas reviewed in the validation of inorganic data. include the following: sample holding
times, instrument calibration and initial calibration verification, continuing calibration
verification, Contract Required Detection Limit (CRDL) standards for Atomic Absorption
(AA) and Inductively Coupled Plasma (ICP) spectrometers, initial and continuing calibration
blank analysis, ICP interference check sample analysis, spiked sample analysis, post digested
spike sample recovery analysis, duplicate sample analysis laboratory control sample analysis,
ICP serial dilution analysis, graphite furnace AA QC analysis, quarterly verification of
instrument parameter report, and sample result verification.

4.8.4 Identification and Treatment of Outliers

Any data point which deviates markedly from others in its set of measurements will be
investigated; however, the suspected outlier will be recorded and retained in the data set.
The following tests will be used to identify outliers.

Dixon's test for extreme observations is an easily computed procedure for determining
whether a single very large or very small value is consistent with the remaining data. The
one-tailed t-test for difference may also be used in this case. It should be noted that these
tests are designed for testing a single value. If more than one outlier is suspected in the
same data set, other statistical methods, such as analysis of variance, tolerance intervals, or
control charts, will be considered and the most appropriate method will be used and
documented.

Since an outlier may result from unique circumstances at the time of sample analysis or data
collection, those persons involved in the analysis and data reduction will be consulted. This
may provide information on an experimental reason for the outlier. Further statistical
analysis will be performed with and without the outlier to determine its effect on the
conclusions. In any cases, two data sets will be reported, one including and one excluding
the outlier.
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In summary, every effort will be made to include the outlying values in the reported data. If
the value is rejected, it will be identified as an outlier, reported with its data set and its
omission noted.

4.8.5 Analytical Deliverables

Analytical deliverables will meet the requirements of the V. S. EPA CLP SOW for Organic
Analysis; Multi-Media, Multi-Concentration, 3190, revised July 1991, and the V.S. EPA
CLP SOW for Inorganic Analysis, Multi-Media, Multi-Concentration, 3190, revised
September 1991.
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4.9 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY

4.9.1 Introduction

Quality control checks will be performed to ensure the collection of representative samples
and the generation of valid analytical results on these samples. These checks will be
performed by project participants through the program under the guidance of the EA QA
Officer. .

4.9.2 Data Collection and Sampling QC Procedures

The EA internal QC checks for the sampling aspects of this program will include, but not be
limited to, the following:

• Use of field notebooks to ensure completeness, traceability, and comparability
of the samples collected.

• Field checking ·of field notebooks and sample labels by a second person to
ensure accuracy and completeness.

• Strict adherence to the sample chain-of-custody procedures outlined in
Section 4.5 of this document.

• Collection and analysis of trip blanks, source blanks, field blanks, and field
duplicates.

• Calibration of the field monitoring equipment (HNU and/or OVA), as described
in Section 4.6 of this document.

4.9.3 Analytical QC Procedures

4.9.3.1 Trip Blank Analysis

Volatile organic samples are susceptible to contamination by diffusion of organic
contaminants through the Teflon-faced silicone rubber septum of the sample vial. Therefore,
trip blanks will be analyzed to monitor for possible sample contamination during shipment.
Trip blanks will be prepared by filling two volatile vials with laboratory-supplied organic
free water which then will be shipped with the field sampling kit. Trip blanks accompany
the sample bottles through collection and shipment to the laboratory and are stored with the
samples. Following the analyses, if the trip blanks indicate possible contamination of the
samples, depending upon the nature and extent of the contamination, the sample results will
be qualified with respect to the contamination detected in the trip blanks. Results of trip
blank analyses will be maintained with the corresponding sample analyses data in the project
file.

NCBC - DavIsvIlle Phase III RI Work Plan-IR Program SItes 03 and 09



EA Engineering, Science and Technology

4.9.3.2 Reagent Blank Analysis

Revision: DRAFT
Page 4-34

October 1994

A reagent blank is a volume of deionized, distilled laboratory water carried through the
entire analytical procedure. The volume of the blank must be approximately equal to the
sample volume processed. A reagent blank should be performed with each group of
samples. Analysis of the blank verifies that method interferences caused by contaminants in
solvents, reagents, glassware, and other sample processing hardware are known and
minimized. Optimally, a reagent blank should meet CLP criteria. Results of reagent blank
analyses will be maintained with the corresponding analytical data in the project file.

4.9.3.3 Duplicate Sample Analysis

Duplicate analyses are performed to evaluate the precision of an analysis. Results of the
duplicate analyses are used to determine the relative percent differences between duplicate
samples. Field (blind) duplicate samples will be collected for each media sampled at a
frequency of one per ten samples collected. Duplicate analysis results will be summarized on
the quality control data summary form.

4.9.3.4 Verification/Reference Standard

On a quarterly basis, the laboratory Quality Control Coordinator introduces a group of
prepared verification samples, or standard reference materials, into the analytical testing
regime. The laboratory checks and approves the purity of standards and reagents prior to
use. Results of the verification/reference standard data will be summarized, evaluated, and
presented to laboratory management for review and corrective actions, if appropriate.

4.9.3.5 Other Laboratory Quality Control Checks

Quality control checks will be performed to ensure the collection of representative samples
and the generation of valid analytical results on these samples. These checks are performed
by project participants under the guidance of QC personnel.

The laboratory will make use of various types of QC samples to document the validity of the
generated data. The following types of QC samples are routinely used:

• Calibration Check Samples-One of the working calibration standards which is
periodically used to check that the original calibration is still valid.

• Spiked Samples-Aliquots of project samples are spiked with components of
interest and carried through the entire preparative and analytical scheme.

• Laboratory Control Samples (LCS)-These samples are prepared from EPA
Environmental Monitoring Systems Laboratory (EMSL) concentrates or National
Bureau of Standards (NBS) standard reference materials. The LCS are used to
establish that an instrument or procedure is in control. An LCS is normally
carried through the entire sample preparation and analysis procedure.
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• Surrogate Spikes-Requiring analysis by GC/MS are routinely surrogate-spiked
with a series of deuterated analogues of the components of interest. It is
anticipated that these compounds would assess the behavior of actual
components in individual program samples during the entire preparation and
analysis scheme.

• Matrix Spikes/Matrix Spike Duplicates (MS/MSD)-One MS/MSD pair will be
run per 20 samples for each different matrix analyzed. These pairs will be
spiked with the target compounds of concern for that matrix ..

All values which fall outside the QC limits described in the analytical method will be noted.
The following analytical guidelines will be used to check recovery values which fall outside
the QC limits:

1. All recovery data are evaluated to determine if the QC limits are
appropriate and if a problem may exist even though the limits are
being achieved (e.g., one compound that is consistently barely within
the lower limit).

2. All recovery data which are outside the established limits are
evaluated. This evaluation includes an independent check of the
calculation.

3. Corrective action is performed if any of the following are observed:

All recovery values in anyone analysis are outside the
established limits.

Over 50 percent of the values for a given sample set are
outside limits.

One compound is outside the limits in over 50 percent of the
samples.

Reagents used in the laboratory are normally of analytical reagent grade or higher purity.
Each lot of acid or solvent used is checked for acceptability prior to laboratory use. All
reagents are labeled with the date received and date opened. All glassware is precleaned
according to specifications contained in the analytical method.

Standard laboratory practices for laboratory cleanliness, personnel training, and other general
procedures are used. A summary of all laboratory quality control analyses and the
corresponding control determination is presented in Table 11.
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The control chart displays data in a fonnat which graphically compares the variability of all
test results with the average or expected variability of small groups of data. The variability
may be due to random (indetenninate) or assignable (detenninate) causes. The control chart
distinguishes indetenninate from detenninate variation in a process or method by its control
limits. If a value falls outside the control limits, it is considered out-of-control, almost
certainly due to a detenninate cause which has been added to the indetenninate variations.
The control chart signals the need to investigate, find the detenninate cause, and correct it.
Construction of a control chart requires a minimum of 14 to 20 duplicate sets of data points
(which limits its use).

QC samples and instrument calibrations lend themselves most readily to the gathering of the
data. Calculation of control limits and the values are usually plotted chronologically so that
trends or cycles can be readily detected. If QC sample measurements show an out-of-control
condi'tion, it can be expected that subsequent sample analyses might yield invalid data. The
control chart is an effective indicator of the need for corrective action. For volatile and
semi-volatile organics and pesticide analyses perfonned by GC/MS, surrogate recoveries
from the method blank are the control sample. For other organics (e.g., PCBs,
dioxins/furans), an LCS (spiked blank) is used to plot the control charts. An LCS is also
used as the control point for inorganic analyses.
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Field equipment, instruments, tools, gauges, and other items requiring preventive
maintenance will be serviced in accordance with the manufacturer's specified
recommendations and written procedure developed by the operators. The laboratory will
follow an orderly program of positive actions to prevent the failure of laboratory equipment
or instruments during use. This preventive maintenance and careful calibration helps to
assure accurate measurements from instrumentation. Routine maintenance procedures are
followed for all instruments, glassware, reagents, analytical balances, and equipment used to
produce deionized water. Specific procedures will be outlined in the laboratory Standard
Operating Procedures (SOPs).

4.10.2 Schedules

Manufacturer's procedures identify the schedule for servicing critical items in order to
minimize the downtime of the measurement system. It will be the responsibility of the
operator to adhere to this maintenance schedule and to arrange any necessary and prompt
service as required. Service to the equipment, instruments, tools, gauges, etc., shall be
performed by qualified personnel.

In the absence of any manufacturer's recommended maintenance criteria, a maintenance
procedure will be developed by the operator based upon experience and previous use of the
equipment.

4.10.3 Records

Logs are maintained to record maintenance and service procedures and schedules. All
maintenance records will be documented and traceable to the specific equipment,
instruments, tools and gauges. Records produced shall be reviewed, maintained, and filed by
the operators at the laboratories and by the data and sample control personnel when and if
equipment, instruments, tools and gauges are used at the sites. The project QA officer may
audit these records to verify complete adherence to these procedures ..

4.10.4 Spare Parts

Critical spare parts are maintained by EA and the laboratory for field and analytical
equipment, respectively. These spare parts will be stored for availability and used in order
to reduce equipment downtime.
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4.11 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

4.11.1 Introduction

Procedures used to assess data precision and accuracy will be in accordance with 44 FR
69533 "Guidelines Establishing Test Procedures for the Analyses of Pollutants," Appendix III
Example Quality Assurance and Quality Control Procedures for Organic Priority Pollutants",
3 December 1979. Completeness is recorded by comparing the number of parameters
initially analyzed with the number of parameters successfully completed and validated. For
this project, a target control limit of greater than 90 percent will be used.

4.11.2 Accuracy

The percent recovery is calculated as:

8 -8
% - ~ x 100

8

where

So =The background value, i.e., the value obtained by analyzing the sample.
S =Concentration of the spike added to the sample.
Ss = Value obtained by analyzing the sample with the spike added.
% = Percent recovery.

4.11.3 Precision

The relative percent difference is calculated as:

v - V
1/2 x 1 2 X 100 - % difference

(VI + V2)

where:

VI,V2 =The two values obtained by analyzing the duplicate samples.

4.11.4 Completeness

Completeness will be reported as the percentage of all measurements made whose results are
judged to be valid. The procedures to be used for validating data and determination of
outliers are contained in Section 4.8 of this QAPP. The following formula will be used to
estimate completeness:
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C - 100 V where:
T

C = Percent completeness.
V = Number of measurements judged valid.
T = Total number of measurements.
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4.12 CORRECTIVE ACTION

4.12.1 Introduction
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The acceptance limits for the sampling and analyses under this program will be those stated
in the method or defined by other means in the QAPP. Corrective actions are often
immediate in nature, implemented by the analyst or CTa Manager. The corrective action
usually involves recalculation, reanalysis, or repeating sample collection.

4.12.2 Immediate Corrective Action

If an immediate corrective action can be taken as part of normal operating procedures, the
collection of poor quality data can be avoided. Instrument and equipment malfunctions are
amenable to this type of action. QC procedures include troubleshooting guides and corrective
action suggestions. The actions taken will be noted in field or laboratory notebooks, but no
other formal documentation is required, unless further corrective action is necessary. These
on-the-spot corrective actions are an everyday part of the QA/QC system.

Corrective action during the field sampling portion of a program is most often a result of
equipment failure o.r an operator oversight and may require repeating a sampling run.
Operator oversight is best avoided by having field crew members audit each others' work
before and after a test. Every effort will be made by the field team leader to ensure that all
QC procedures are followed. If potential problems are not solved as an immediate corrective
action, EA will apply formalized long-term corrective action if necessary.

Corrective action for analytical work will include recalibration of instruments, reanalysis of
known QC samples and, if necessary, reanalysis of actual field samples. Specific QC
procedures and checklists are used by the laboratory to help analysts detect the need for
corrective action. Often the person's experience will be valuable in alerting the operator to
suspicious data or malfunctioning equipment.

4.12.3 Long-Term Corrective Action

The need for long-term corrective action may be identified by standard QC procedures,
control charts, performance or system audits. Any quality problem which cannot be solved
by immediate corrective action falls into the long-term category. The EA QA system ensures
that the quality problem is reported to a person responsible for correcting it, and who is part
of a closed-loop action and follow-up plan.

The essential steps in the closed-loop corrective action system are listed below:

• Identify and define the problem.
• Assign responsibility for investigating the problem.
• Investigate and determine the cause of the problem.
• Determine a corrective action to eliminate the problem.
• Assign and accept responsibility for implementing the corrective action.
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• Establish effectiveness of the corrective action and implement it.
• Verify that the corrective action has eliminated the problem.
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Documentation of the problem is important to the system. A Corrective Action Request
Fonn (Figure 4-1) is filled out by the person finding the quality problem. This fonn
identifies the problem, possible causes, and the person responsible for action on the problem.
The responsible person may be an analyst, field team leader, QC coordinator, or the QA
Officer. If no person is identified as responsible for action, the QA Officer investigates the
situation and detennines who is responsible in each case.

The Corrective Action Request Fonn includes a description of the corrective action planned
and the date it was taken, and space for follow-up. The QA Officer checks to be sure that
initial action has been taken and appears effective and, at an appropriate later date, checks
again to see if the problem has been fully solved. The QA Officer receives a copy of all
Corrective Action Fonns and enters them in the Corrective Action Log. This pennanent
record aids the QA Officer in follow-up and makes any quality problems visible to
management. The log may also prove valuable in listing a similar problem and its solution.

4.12.4 Out-Or-Control Events and Corrective Action

Procedures are outlined as to what corrective action is taken if an out-of-control event
occurs, and how it is documented and used to improve laboratory perfonnance. Procedures
for assuring that results for samples processed during out-of-control conditions are not
reported are also outlined, as well as the conditions necessary to reestablish control and
criteria for assuring the· system is operating properly. The documentation is easily used by
all personnel and is part of routine laboratory procedure.

It is recognized that several levels of out-of-control events may occur. Three examples are
given below with corrective actions to be taken:

1. Observations Corrected by Analyst at the Bench-The
calibration of an instrument is not linear. The analyst finds
this and corrects it prior to continuing to analyze samples.
The laboratory documents this event and notes that the
corrective action was to recalibrate, and that no samples
were affected as none were analyzed prior to calibration.

2. Corrective Actions taken by Supervisor-A matrix spike
recovery is out-of- control and the laboratory supervisor
finds this after the samples for the day have been analyzed.
The supervisor documents that the laboratory blank spiked
with surrogates or standards was in control and that other
sample spikes were in control, therefore, no re-analysis of
the sample is required.
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3. Corrective Actions at the Receiving Level-The sample
container is broken. The analyst notes this and documents
whether or not more samples are available. If no more
sample are available, EA is notified and the decision
documented.
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4.13 QUALITY ASSURANCE REPORTS TO MANAGEMENT

4.13.1 Internal EA Reports

The Project QC Coordinator will provide monthly reports of QC activities for the EA QA
Officer and QA/QC Manager. These reports detail the results of quality control analysis,
problems encountered, and any corrective action required.

All Corrective Action Forms will be submitted to the EA QA Officer for initial approval of
the corrective action planned. A copy will be provided to the appropriate technical division
manager. All system audit reports will be provided to the CTO Manager, Division Manager,
and Corporate President.

4.13.2 Laboratory Reports

The laboratory QC Coordinator prepares written quarterly reports on QC activities for the
laboratory Technical Director and QA Manager. These reports detail the results of QA
procedures, problems encountered, and any corrective action which may have been required.
All Corrective Action forms are submitted to the QA Manager for initial approval of the
planned corrective action, and a copy is provided to the Technical Director. All system audit
reports are provided to the Technical Director.

Each data transmittal contains a summary of QA/QC activities; this summary will include:

• Estimates of precision, accuracy and completeness of data.
• Reports of performance and system audits.
• Quality problems found.
• Corrective actions taken.

The final data report to EA will include a summary of QA/QC activities during the project.
The QC Coordinator and QA Manager will participate in preparing this report. The
summary of QA/QC results for the analytical work conducted for NCBC-Davisville will be
included in the final RI Report.

4.13.3 Reports to the U.S. Navy Northern Division

The status of ongoing QA/QC activity will be presented in the project progress reports.
Monthly progress reports from the laboratory performing the sample analyses will be sent to
the Navy's engineer-in-charge and NEESA QA/QC contract representative, as required. The
final RI report for the project will include a section summarizing the significant findings of
all QA/QC activity.
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FIGURE 4-1

CORRECTIVE ACTION REQUEST FORM

CORRECTIVE ACTION REQUEST FOR NO. _

Originator---------------
Person Responsible
for Replying. _

Date-----------
Contract Involved-------

Description of problem and when identified: _

State cause of problem. if known or suspected: ----------------

Sequence of Corrective Action: (lfno responsible person is identified. notify QA Officer
immediately. Submit all CA forms to QA Officer for initial approval of CA.)

State Date. Person. and Action Planned:

CA Initially Approved by:

Follow-up Dates:

Final CA Approval by:

Information copies to:

Date:------

Date:

Responsible Person/QC Coordinator: _

QA Officer: _

Project Manager: _
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TABLE 4-1

CONTAINERS AND PRESENVATION METHODS
FOR SOIL, SEDIMENT, AND/OR WASTE SAMPLES
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Number
Containers Preservation Analytical

per Sample (a) Sample Container Methods (b) Method Compound(s)

Organics

2 125 m\. wide-mouth glass, Cool,4°C CLP SOW TCL VOA
TeflonaP-lined cap

1-250 ml, wide-mouth glass, Cool,4°C CLP SOW TCL-BNA, PIP
TeflonaP cap

250-ml amber wide-mouth Cool,4°C 8280 Dioxinsl
glass, TeflonaP-lined cap Furans

125-ml, wide-mouth glass, Cool,4°C 418.1 (c) Total
TeflonaP-lined cap Petroleum

Hydrocarbons

Inorganics

250-ml, wide-mouth glass,
TeflonaP-lined cap

CLP SOW (d) Metals and
Cyanide

VOA =
TCL =
BNA =
pIp =

CLP SOW =

Volatile Organic Analyses.
Target Compount List.
Base Neutral and Acid Extractable Analyses.
Pesticide/PCB Analyses.
Contract Laboratory Program - Statement of work.
Organics - SOW 3190, revised July 1991.
Inorganics - SOW 3/90, revised September 1991.

(a) One in 20 organic soil samples will be collected in triplicate for matrix spike and
matrix spike duplicate analyses in accordance with CLP protocols and one in 20
inorganic soil samples will be collected in duplicate for matrix spike analyses.

(b) All samples will be stored in a refrigerated, dark area.

(c) Water method is modified for soild analyses, as described in Section 7.0.

•
(d) Metals analyses, except mercury, will be performed by the furnace atomic absorption

(As, Pb, Se, Tl) and inductively coupled plasma (ICP) atomic emission spectrometric
methods. Mercury will be analyzed by the manual cold vapor atomic absorption
method. Total cyanide will be analyzed by the manual spectrophotometric method.
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TABLE 4-2
CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES

Number
Containers Preservation Analytical

per Sample(a) Sample Container Methods (b) Method Compound(s)

Organics

2 40 ml, glass, Teflon®- Cool, 4°C. CLP SOW TCL-VOA
lined cap HCl (4 drops)

I-gal, narrow-mouth Cool,4°C CLP SOW TCL-BNA, PIP
amber glass, Teflon®-
lined cap

2 1 L, glass, Teflon®- Cool,4°C EPA 418.1 Petroleum
lined cap HCl (5 ml) Hydrocarbons

lnorganics

500 ml,
polyethylene

1 L, polyethylene

Cool,4°C
HN3 to
pH<2

Cool,4°C
NaOH to pH
> 12(d)

CLP SOW (0) Metals

CLP SOW (0) Cyanide

TCL =
VOA
BNA =

PIP
CLP SOW

Target Compound List
Volatile Organic Analyses.
Base Neutral and Acid Extractable Compounds.
Pesticides/PCB Analyses.

= Contract Laboratory Program - Statement of Work.
Organics - SOW 3/90, revised August 1991.
lnorganics - SOW 3/90, March 1990.

(a) One in 20 organic aqueous samples' will be collected in triplicate for matrix spike and
matrix spike duplicate analyses in accordance with CLP protocols; one in 20 inorganic
aqueous samples will be collected in duplicate for matrix spike analyses.

(b) All samples will be stored in a refrigerated, dark area.

(c) Metals, analyses, except mercury, will be performed by the furnace atomic absorption
(As,Pb, Se, T1) and inductively coupled plasma (lCP) atomic emission spectrometric
methods. Mercury will be analyzed by the manual cold vapor atomic absorption
method. Total cyanide will be analyzed by the manual spectrophotometric method.
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-.

CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES

(d) Water samples to be analyzed for cyanide will be checked in the field for the presence
of chlorine using potassium iodide (KI) starch paper. If Chlorine is present, 0.6 g .
ascorbic acid will be added.
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HOLDINGS TIMES FOR SOIL, SEDIMENT, AQUEOUS
AND/OR WASTE SAMPLES

CLP Holding Time for Samples
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Parameter

TCL Volatile Organic
.Compounds

TCL Base Neutral/Acid and
Extractable Compounds

TCL Pesticide/PCB
Compounds

Petroleum Hydrocarbons

TAL Metals and Cyanide

Dioxins/Furans

Aqueous

10 days from VTSR

5 days to extraction from VTSR; 40
days from extraction

5 days to extraction;
40 days from extraction

NA

6 months; except Hg 
26 days and Cn-12 days

NA

Soil/Sediment/Waste

10 days from VTSR

7 days (I) extraction from
VTSR; 40 days from
extraction

7 days (I) to extraction; 40
days from extraction

NA

6 months; except HG - 26
days and Cn-12 days

NA

. NA = Not applicable; no holding times established according to the CLP SOW.

VTSR = Verified Time of Sample Receipt.

(1) = U.S. EPA Region I requirement.
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1120 samples per matrix or l/day/matrix
for all analytes, whichever is greater

l/each source water

a

b

Type of Sample

Trip blank (for volatiles only)

Field blank

Source water blank

Field duplicates (c)

Regulatory splits

NA - Not Applicable.

AN - As needed.

Metal

NA(a)

10%

AN(b)

Organic

l/cooler

10%

c All fields duplicated will be submitted as "blind" duplicates for quality control
determinations.
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Detection Limits (a)

Volatiles
CSA Number Water Low Soil/Sediment(b)

(ug/L) (ug/kg)

Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Vinyl chloride 75-01-4 10 10
Chloroethane 75-00-3 10 10
Methylene chloride 75-09-2 10 10

Acetone 67-64-1 10 10
Carbon disulfide 75-15-0 10 10
1,1-Dichloroethene 75-35-4 10 10
1,1-Dichloroethane 75-35-3 10 10
1,2-Dichloroethene 156-60-5 10 10

(total)

Chloroform 67-66-3 10 10
1,2-Dichloroethane 107-06-2 10 10
2-Butanone 78-93-3 10 10
1,1,1-Trichloroethane 71-55-6 10 10
Carbon tetrachloride 56-23-5 10 10

Bromodichloromethane 75-27-4 10 10
1,2-Dichloropropane 78-87-5 10 10
cis-I,3-Dichloropropene 10061-01-5 10 10
Trichloroethene 79-01-6 10 10
Dibromochloromethane 124-48-1 10 10

1,1,2-Trichloroethane 79-00-5 10 10
Benzene 71-43-2 10 10
trans-I, 3-Dichloropropene 10061-02-6 10 10
Bromoform 75-25-2 10 10
4-Methy1-2pentanone 108-10-1 10 10
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TARGET COMPOUND LIST (TLC) VOLATILE
COMPOUNDS AND DETECTION LIMITS
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Detection Limits (3)

Volatiles

2-Hexanone
Tetrachloroethene
Toluene
1,1,2,2-Tetrachloroethane
Chlorobenzene

EthyI Benzene
Styrene
Total Xylenes

CAS Number

591-78-6
127-18-4
108-88-3
79-34-5

108-90-7

100-41-4
100-42-5

1330-20-7

Low Water
(ug/L)

10
10
10
10
10

10
10
10

Low Soil/Sediment(b)
(ug/kg)

10
10
10
10
10

10
10
10

(3)

(b)

Note:

Detection limits listed for soil/sediment are based on wet weight. The detection limits
calculated for soil/sediment calculated on dry weight basis will be higher.

Medium soil/sediment detection limits for volatile TCL compounds are 120 times the
individual low soil/sediment detection limits.

Specific detection limits are highly matrix dependent. The detection limits listed
herein are provided for guidance and may not always be achievable.
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Detection limits (3)

Semivolatiles CAS Number Water Low Soil/Sediment(b)
(ug/l) (ug/kg)

Phenol 108-95-2 10 330
Bis(2-cWoroethyI)either 111-44-4 10 330
2-CWorophenol 95-57-8 10 330
1,3-DicWorobenzene 541-73-1 10 330
1,4-DicWorobenzene 106-46-7 10 330

1,2-Dichlorobenzene 95-50-1 10 330
2-Methylphenol 95-48-7 10 330
2,2' -oxybis(l-chloropropane)(C) 108-60-1 10 330
4-Methylphenol 106-44-5 10 330

N-Nitroso-di-n-propylamine 621-64-7 10 330
Hexachloroethane 67-72-1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-Nitrophenol 88-75-5 10 330

. 2,4-Dimethylphenol 105-67-9 10 330
Bis(2-chloroethos)methane 111-91-1 10 330
2,4-Dichlorophenol 120-83-2 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330

Naphthalene' 91-20-3 10 330
4-Chloroaniline 106-47-8 10 330
Hexachlorobutadiene 87-68-3 10 330
4-CWoro-methylphenol 59-50-7 10 330

(para-chloro-meta-cresol)
2-Methylnaphthalene 91-57-6 10 330

Hexachlorocyclopentadiene 77-47-4 10 330
2,4,6-Trichlorophenol 88-06-2 10 330
2,4,5-Trichlorophenol 95-95-4 25 800
2-Chloronaphthalene 91-58-7 10 330
2-Nitroaniline 88-74-4 25 800
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TARGET COMPOUND LIST (TCL) SEMIVOLATILE
COMPOUNDS AND DETECTION LIMITS
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Detection Limits(a)

Semivolatiles CAS Number Water Low Soil/Sediment(b)
(ug/l) (ug/kg)

Dimethylphathalate 131-11-3 10 330
Acenaphthylene 208-96-8 10 330
2,6-Dinitrotoluene 606-20-2 10 330
3-Nitroaniline 99-09-2 25 800
Acenaphthene 83-32-9 10 330

2,4-Dinitrophenol 51-28-5 25 800
4-Nitrophenol 100-02-7 25 800
Dibenzofuran 132-64-9 10 330
2,4-Dinitrotoluene 121-14-2 10 330
Diethylphthalate 84-66-2 10 330

4-Chlorophenyl-phenylether 7005-72-3 10 330
Fluorene 86-73-7 10 330
4-Nitroaniline 100-01-6 25 800
4,6-Dinitro-2-methylphenol 534-52-1 25 800
N-nitrosodiphenylamine 86-30-6 10 330

4-Bromophenyl-phenylether 101-55-3 10 330
lIexachlorobenzene 118-74-1 10 330
Pentachlorophenol 87-86-5 25 800
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330

Carbazole 86-74-8 10 330
Di-n-butyphthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene 129-00-0 10 330
Butylbenzylphthalate 85-68-7 10 330

3,3' -Dichlorobenzidine 91-94-1 10 330
Benzo(a)anthracene 56-55-3 10 330
Chrysene 218-01-9 10 330
Bis(2-ethylehexy)phthalate 117-81-7 10 330
Di-n-octylphthalate 117-84-0 10 330
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Semivolatiles

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(I,2,3~cd)pyrene

Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

CSA Number

205-99-2
207-08-9

50-32-8
193-39-5
53-70-3

191-24-2

Water
(ug/l)

10
10
10
10
10
10

Low Soil/Sediment(b)
(ug/kg)

330
330
330
330
330
330

(a)

(b)

(e)

Note:

Detection limits listed for soil/sediment are based on wet weight. The detection limits
calculated for soil/sediment calculated on dry weight basis will be higher.

Medium soil/sediment detection limits for semivolatile TCL compounds with a low
detection limit of 330 ug/kg are 10,000 ug/kg; for semivolatiles with a low detection
limit of 800 ug/kg, they are 25,000 ug/kg.

Previously known by the name bis(2-chloroisopropyl)ether.

Specific detection limits are highly matrix dependent. The detection limits listed
herein are provided for guidance and may not always be achievable.
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TABLE 4-7

TARGET COMPOUND LIST (TCL) PESTICIDES, PCBs,
AND DETECTION LIMITS

Detection Limits (a)

Pesticides/PCBs CAS Number Water Soil/Sediment(b)
(ug/L) (ug/kg)

alpha-BHC 319-84-6 0.05 1.7
beta-BHC 319-85-7 0.05 1.7
delta-BHC 319-86-8 0.05 1.7
gamma-BHA (Lindane) 58-89-9 0.05 1.7
Heptachlor 76-44-8 0.05 1.7

Aldrin 309-00-2 0.05 1.7
Heptachlor epoxide 1024-57-3 0.05 1.7
Endosulfan I 959-98-8 0.05 1.7
Dieldrin 60-57-1 0.10 3.3
4,4'-DDE 72-55-9 0.10 3.3

Endrin 72-20-8 0.10 3.3
Endosulfan II 33213-65-9 0.10 3.3
4,4'-DDD 72-54-8 0.10 3.3
Endosulfan sulfate 1031-07-8 0.10 3.3
4,4'-DDT 50-29-3 0.10 3.3

Methoxychlor 72-43-5 0.50 17.0
Endrin ketone 53494-70-5 0.10 3.3
Endrin aldehyde 7421-93-4 0.10 3.3
alpha-Chlordane 5103-71-9 0.05 1.7
gamma-Chlordane 5103-74-2 0.05 1.7

Toxaphene 8001-35-2 5.0 170.0
AROCLOR-1016 12674-11-2 1.0 33.0
AROCLOR-1221 11104-28-2 2.0 67.0
AROCLOR-1232 11141-16-5 1.0 33.0
AROCLOR-1242 53469-21-9 1.0 33.0

AROCLOR-1248 12672-29-6 1.0 33.0
AROCLOR-1254 11097-69-1 . 1.0 33.0
AROCLOR-1260 11096-82-5 1.0 33.0

(a) Detection limits listed for soil/sediment are based on wet weight. The detection limits
calculated for soil/sediment calculated on dry weight basis will be higher.
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TABLE 4-7

(Continued)

TARGET COMPOUND LIST (TCL) PESTICIDES, PCBs,
AND DETECTION LIMITS

There is no differentiation between the preparation of low and medium soil samples in
this method for the analysis of pesticides/aroclors.

Specific detection limits are highly matrix dependent. The detection limits listed
herein are provided for guidance and may not always be achievable.
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SURROGATE SPIKE RECOVERY RANGE

Revision: DRAFT
Page 4-1

October 1994

Fraction

Volatiles

Semi-Volatiles

Pesticides

Water Soil/Sediment
Surrogate Compounds % Recovery % Recovery

Toluene-dg 88-110 84-138
Bromofluorobenzene 86-115 59-113
1,2-Dichloroethane-d4 76-114 70-121

Nitrobenzene-ds 35-114 23-120
2-Fluorobiphenyl 43-116 30-115
Terphenyl-dl4 33-141 18-137
Phenol-ds 10-110 24-113
2-Fluorophenol 21-110 25-121
2,4,6-Tribromophenol 10-123 19-122
2-Chlorophenol-d4 33-110 (20-130ya)
1,2-Dichlorobenzene-d4 16-110 (20-130ya)

Tetrachloro-m-xylene (60-150)(a) (60-150ya)
DecachlorobiphenyI (60-150)(a) (60-150)(a)

(a) Advisory limits only
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MATRIX SPIKE RECOVERY LIMITS
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Fraction Matrix Spike Compound Water(a) Soil Sediment(a)

(a)

VOA 1,1-Dichloroethene 61-145 59-172
VOA Trichloroethene 71-120 62-137
VOA Chlorobenzene 75-130 60-133
VOA Toluene 76-125 59-139
VOA Benzene 76-127 66-142

BN 1,2,4-Trichlorobenzene 39-98 38-107
BN Acenaphthene 46-118 31-137
BN 2,4-Dinitrotoluene 24-96 28-89
BN Pyrene 26-127 35-142
BN N-Nitroso-di-n-propylamine 41-116 41-126
BN l,4-Dichlorobenzene 36-97 28-104

Acid Pentachlorophenol 9-103 17-109
Acid Phenol 12-110 26-90
Acid 2-Chlorophenol 27-123 25-102
Acid 4-Chloro-3-Methylphenol 23-97 26-103
Acid 4-Nitrophenol 10-80 11-114

Pesticide gamma-BHC (Lindane) 56-123 46-127
Pesticide Heptachlor 40-131 35-130
Pesticide Aldrin 40-120 34-132
Pesticide Dieldrin 52-126 31-134
Pesticide Endrin 56-121 42-139
Pesticide 4,4'-DDT 38-127 23-134

These limits are for advisory purposes only. They are not to be used to determine if a
sample should be reanalyzed. When sufficient multi-laboratory data are available,
standard limits will be calc
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TaRGET ANALYTE LIST (TAL) INORGANICS AND
CONTRACT REQUIRED DETECTION LIMITS (CRDL) (a)

Detection Limit

Element Water (ug/l) Low Soil/Sediment (ug/g)

Aluminum 200 40
Antimony 60 12
Arsenic 10 2
Barium 200 40
Beryllium 5 1
Cadmium 1.5c 1
Calcium 5,000 1,000
Chromium 10 2
Cobalt 50 10
Copper 12d 5
Iron 100 20
Lead 3 1
Magnesium 5.000 1,000
Manganese 15 3
Mercury O.ose O.lb

Nickel 40 8
Potassium 5,000 1,000
Selenium 5 1
Silver l C 2
Sodium 5,000 1,000
Thallium 10 2
Vanadium 50 10
Zinc 20 4

Cyanide 10 1

(a)

b

Specific detection limits are highly matrix dependent. The detection limits listed here
in are provided for guidance and may not always be achievable. Soil/sediment CRDLs
are based on sample wet weights. Dry weight CRDLs will depend on the moisture
content of the individual samples.

Different aliquot.
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c

d

e

TARGET ANALYTE LIST (TAL) INORGANICS AND
CONTRACT REQUIRED DETECTION LIMITS (CRDL) (a)

Obtain CRDL by using Graphite Furnace Atomic Absorption (AA).

Obtain CRDL by using Inductively Coupled Plasma (ICP).

Obtain CRDL by using Cold Vapor Atomic Absorption (AA).
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Analysis type Frequency(a) Control

Organic Analyses

Blank 1 Surrogate compounds

LCS and/or spiked blank 1 % recovery, analytes of interest

Duplicate . 2 RPD

Matrix spike 1 % recovery of target analyte(s)

Matrix spike duplicate 1 RPD and % recovery

Inorganic Analyses

Blank 1 No contamination

LCS and/or spiked blank 1 % recovery, analytes of interest

Duplicate 1 RPD

Matrix spike 1 % recovery of target analyte(S)

(a) Frequency is based on a batch of 20 samples or less of a similar matrix or whenever
samples are extracted, whichever is more frequent.

LCS = Laboratory Control Sample

RPD = Relative Percent Difference
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NCBC - DAVISVILLE SUMMARY OF PHASE III RI ANALYSES

.......
SITE 03 - 4/8 4 1/1 4/1 4/1
CED Solvent TCL VOC TCL VOC
Disposal Area

SITE 09 
Allen Harbor
Landfill

5/10
TCL VOC

7
TCL VOC

1/1 4/1 4/1

Note: 1) One water source sample will be collected for both Sites and analyzed for TCL
VOC.
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5.0 DATA EVALUATION AND ASSESSMENT PLAN

5.1 INTRODUCTION
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Data evaluation and assessment describes the process of characterizing the site on the basis of
background investigations, site observations, and field investigations. The objectives of data
evaluation and assessment is to define the nature and extent of VOC, identify and evaluate
potential chemical transport mechanisms and the environmental fate of identified
contaminants.

At Site 09, the objectives also includes defining ecological impacts of the landfill on Allen
Harbor, including the discharge of potentially VOC-impacted ground water into Allen
Harbor, and on the wetlands to the north and south of the landfill.

Data management and reporting activities are key to conducting the site characterization
activities.

5.2 REMEDIAL INVESTIGATION REPORT

The preparation of the Remedial Investigation Report involves the evaluation of analytical
data with respect to existing site conditions (e.g., geology, hydrogeology), previous
investigation data and background information. This evaluation provides the basis for the
determination of the nature and extent of contamination at a given site as well as contaminant
fate and transport analyses. The RI Report will present and analyze the Phase I, Phase II,
and Phase III RI data.

Initially a draft RI report will be prepared and submitted for review. Upon response to any
review comments and approval, the final RI· report will be prepared and submitted.

A description of the preparation of the Remedial Investigation Report is provided below. An
outline of the report format is presented in Table 5-1.

The individual report sections are described below.

5.2.1 Introduction

The objectives and scope of the Remedial Investigations will be summarized. Background
information, including a site description, site history and summary of previous environmental
investigations, will be presented.

5.2.2 Site Investigations

The various field investigation methodologies will be described. For each type of field
investigation activity, background information pertinent to the site investigations will be
briet1y summarized. An overview of the investigations will be provided, including the
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number of samples collected and the analytical methods used for sample analysis. Field
observations and measurements, such as soil gas readings, visible contamination, observed
odors, etc., will also be provided.

5.2.3 Physical Characteristics

Physical characteristics of the study areas, including physiography, meteorology, surface
water hydrology, geology and hydrogeology, will be presented.

5.2.4 Nature and Extent of Contamination

This section presents the results of the site characterization. Initially, contaminant
comparison levels will be defined for use in discussing the relative degree of VOC within a
given medium. The nature of VOC for each medium sampled at a site will be discussed,
based on an evaluation of analytical results. The extent of VOC will be evaluated with
respect to sample locations, sample depths and density of sample points. Bedrock contours
and ground-water contour maps will be prepared, and used in evaluating nature and extent of
VOC. .

5.2.5 Contaminant Fate and Transport

This section evaluates identified VOC with respect to their chemical characteristics.
Chemical characteristics can be used to predict the fate of VOC within the environment. The
persistence of a chemical in a given media will be evaluated and, if determined not to be
persistent, potential environmental transport mechanisms and pathways will be identified.
This section may be incorporated into the Risk Assessment discussion.

At site 09, fate-transport modeling of VOC in the ground water beneath Allen Harbor will be
performed.

Ground-water

, The modeling procedure for ground water will consist of developing and calibrating
either a two or three layer ground-water flow and transport models. MODFLOW will
be the flow model used for this study if the bedrock unit is not considered an aquifer or
if the fracture frequency within the bedrock aquifer permits the flow system to be
modeled as a porous media. The solute transport model used for the above aquifer
system will be RAND3D. If the flow system within the bedrock aquifer can not be
adequately simulated as a porous media, the SWIFT/486 model, which can handle both
porous media and nonuniform fracture flow, will be used to simulate flow and transport
within the aquifer system.

After the flow model has been developed, that is constructed using ground-water levels,
hydraulic parameters, fluxes, and boundary conditions, it will be calibrated using both
steady-state and transient procedures. Sensitivity analyses (SA) will be preformed prior
to calibration to ascertain which parameters impact more significantly on,the model.
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These parameters will be evaluated more closely than the parameters that have a
minimal impact on the model.

The solute transport model will be developed and calibrated utilizing both the estimated
loading functions for the selected organic compounds and other constituents and
measured concentrations and delineated plumes for these same chemical parameters.
The solute transport model will be calibrated by comparing the simulated extent of
movement and concentration levels of the selected chemical parameters to their
measured equivalents.

The results of the modeling efforts will be to predict exposure point concentrations in
Allen Harbor, if they do exist, and to predict the potential movement of the selected
constituents within the ground water away from Allen Harbor. A remediation analysis
will also be performed where a variety of possible future scenarios will be evaluated.
This will include but may not necessarily be limited to the following: pump and treat
scenarios; containment scenarios where steel pilings, slurry walls, and RCRA landfill
caps may be designed as a unit or designed separately; and combination of the two
previous scenarios.

Surface Water

The RMA-2 model will be used to simulate the fate and transport of the constituents of
concern in the surface waters of Allen Harbor. RMA-2 is a 2-dimensional, vertically
average, finite element hydrodynamic model suitable for calculating the flow field
associated with tidal flushing in an embayment. ·The associated water quality modeling
system is contained in the module RMA-4. The model was developed for and is
supported by the US Army Corps of Engineers, Waterways Experiment Station,
Vicksburg, Mississippi (the TABS modeling system).

In order to apply the model a finite element grid will be constructed for Allen Harbor
and the inlet channel from Narragansett Bay. The finite element technique allows
variable cell sizes to be used which results in a more accurate representation of the
basin geometry. The depth data will be taken from the most recent NOAA chart of the
local area (chart number 13223). The model will be driven with a sinusoidal tide curve
at the Narragansett Bay boundary.

The mass loading provided by the ground-water model to the bottom sediment of Allen
Harbor will be partioned between the sediments and pore water. The resulting
dissolved concentrations and ground-water flows to the surface waters of Allen Harbor
will be used as a source loading to the model cells in a manner reflecting the spatial
distribution present in the groundwater model. The available surface water chemistry
data in the vicinity of Allen Harbor will be reviewed to determine an appropriate
background concentration for each constituent of interest in Narragansett Bay. These
values will be applied at the Narragansett Bay boundary during the flooding portion of
the tidal cycle. Constituent decay will be included in the model for appropriate
parameters when the decay coefficient is adequately known.
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The model will be executed for a sufficient number of tidal cycles for a steady state
solution to be achieved. The resulting model output will provide the spatial distribution
of surface water concentrations within Allen Harbor as a function of time during the
tidal cycle. The results are summarized and presented in a useable format. For
evaluations with respect to chronic criteria tidal average concentrations would be
appropriate. However, for acute criteria, a presentation of the variability over a tidal
cycle may be necessary.

5.2.6 Summary and Conclusions

The RI Report summary and conclusions will provide a summary of the nature and extent of
vac, VOC fate and transport mechanisms and potential risks to human health and the
environment posed by the sites. Conclusions will consist of a discussion of data limitations
and their impact on the site characterization, recommendations for additional site
investigations, if any, and recommended remedial action objectives, which will lead into the
Feasibility Study process.

5.3 ECOLOGICAL RISK ASSESSMENT REPORT

A proposed outline of the marine Ecological Risk Assessment Report is shown in Table 5-2.
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PROPOSED REPORT FORMAT FOR RI AT NCBC-DAVISVILLE

Executive Summary

1. Introduction
1.1 Objective and Scope
1.2 Site Background

1.2.1 Site Description
1.2.2 Site History
1.2.3 Previous Investigations

1.3 Report Organization

2. Site Investigations
2.1 Subsurface Soil Investigations
2.2 Ground-Water Investigations
2.3 Ecological Investigations

3. Physical Characteristics of each Study Area
(Includes results of field activities to determine physical characteristics. These may
include some, but not necessarily all, of the following):

3.1 Physiography
3.2 Meteorology
3.3 Surface Water Hydrology
3.4 Geology
3.5 Soils
3.6 Hydrogeology
3.7 Demography and Land Use
3.8 Ecology
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PROPOSED REPORT FORMAT FOR RI AT NCBC-DAVISVILLE

4. Nature and Extent of Contamination at Each Site
4.1 Subsurface Soils
4.2 Ground-Water

5. Contaminant Fate and Transport at Each Site
5. 1 Potential Routes of Migration
5.2- Contaminant Persistence
5.3 Contaminant Migration

6. Summary and Conclusions
6.1 Summary

6.1. 1 Nature and Extent of Contamination
6.1.2 Fate and Transport
6. 1.3 Risk Assessment

6.2 Conclusions
6.2.1 Data Limitations and Recommendations for Future Work
6.2.2 Recommended Remedial Action Objectives

Appendices

A. Technical memoranda on Field Activities (e.g., boring logs, geotechnical test results,
level measurements, tidal influence data, etc.)

B. Analytical Data and QA/QC Evaluation Results
C. Risk Assessment Methods
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PROPOSED FORMAT FOR ECO RISK ASSESSMENT REPORT

Executive Summary

1. Introduction

2. Problem Formulation
2. 1 Review of existing data (i. e., studies at the site)
2.2 Ecological Site Characterization
2.3 Qualitative evaluation of contaminant release, migration, and fate (i6cluding

bioaccumulation) \
2.4 Identification of contaminants of concern
2.5 Identification of exposure pathways
2.6 Identification of receptors (including endangered species)
2.7 Known ecological effects of the contaminants
2.8 Selection of endpoints for further study
2.9 Conceptual model

3. Exposure Assessment
3.1 Quantification of release, migration, and fate

3. 1.1 Direct measurements
3.1.2 Fate and transport models (noted data gap)
3.1:3 Characterization of receptors (based on selected endpoints)

3.1. 3.1 Feeding. habits
3.1.3.2 Life histories
3.1.3.3 Other attributes affecting exposure

3.1.4 Exposure point ~oncentrations (for s~lected receptors based on
evaluation of release, migration, and fate) including bioaccumulation

4. Effects Assessment
4.1 Dose response information for selected receptors/endpoints

4.1 Literature
4.2 Field Studies (Le., changes in population structure)
4.3 Toxicity testing

5. Risk Characterization
5.1 Point estimates
5.2 Distributional analysis
5.3 Summary of risks and uncertainties
5.4 Interpretation of ecological significance
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SITE SAFETY, HEALTH, AND EMERGENCY RESPONSE PLAN

1. SITE INFORMATION

SITE: Naval Construction Battalion Center, Davisville
LOCATION: Installation Restoration Program Site 03, Solvent Disposal Area and Site 09,
Allen Harbor Landfill, North Kingstown, Rhode Island
SCHEDULED FIELD ACTIVITIES DATES: December 1994 - January 1995

2. PERSONNEL

2.1 KEY PERSONNEL

CTO Manager:
Program Safety and Health Officer:
Site Manager:
Site Safety and Health Officer:
Field Personnel:
Subcontractors:

2.2 RESPONSIBILITIES

Nicholas Lanney (617) 784-1767
Kris Hoiem, CIH (410) 771-4950
George Lukert (617) 784-1767
Susan Braun (617) 784-1767
K. Caldwell, J. Friesen
To Be Assigned

The responsibilities for safety and health-related issues for Program operations are
as follows.

2.2.1 Contract Task Order Manager

,The responsibilities of the Contract Task Order (CTO) Manager include:

• Assuring compliance with the Program Safety and Health Management
Plan and this Safety, Health, and Emergency Response Plan (SHERP).

• Coordinating with the designated Navy Technical Representative.

• Preparing the SHERP.

• Providing overall supervisory control for safety and health protocols in
effect for the project.

• Assigning the Site Manager and Site Safety and Health Officer (SSHO)
and assuring that the assigned onsite staff will enforce provisions of the
approved SHERP.
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• Submitting a letter to the Contracting Officer Technical Representative
prior to initiating field work certifying that employees, including
subcontractors and consultants, who will work onsite and who may be
exposed to hazardous wastes, have completed training, and are currently
participating in a medical surveillance program in accordance with OSHA
1910.120, the NIOSH/OSHA/USCG/EPA Occupational Safety and
Health Guidance Manual for Hazardous Waste Activities and the NEESA
Safety and Health Guidelines for Navy Assessment and Control of
Installation Pollutants Confinnation Studies.

• Assuring adequate resources are available for safety and health.

• Preparing and submitting project reports.

2.2.2 Site Safety and Health Officer

The SSHO will be onsite throughout the project and will be responsible for daily compliance
with site safety and health requirements. The duties of the SSHO include:

• Conducting daily inspections of the site.

• Stopping work, and directing evacuation of the work site when imminent
safety or health risks exist or as outlined in this SHERP.

• Implementing usage of forms provided in appendixes.

• Implementing the SHERP.

• Conducting regularly scheduled safety and health meetings-typically an
agenda item during work progress meetings conducted by the Site
Manager. Meetings are conducted daily during intrusive investigations or
construction activities, but may be less frequent during non-intrusive
investigations.

• Providing an initial safety and health briefing to site workers and visitors.

• Reviewing training and medical records prior to site work.

• Evaluating reported hazardous conditions and recommending corrective
action.

• Conducting necessary monitoring.

• Establishing and ensuring compliance with site control areas and
procedures.
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• Supervising decontamination to ensure decontamination of personnel,
tools, and equipment.

• Supervising the distribution, use, maintenance, and disposal of personal
protective clothing and equipment.

• Investigating and preparing incident reports as necessary.

2.2.3 Site Manager

The Site Manager (or the Senior Site Supervisor in the absence of the Site Manager) during
an emergency will be responsible for initiating and coordinating responses. The Site
Manager will:

• Work with the SSHO to identify and evaluate hazards.

• Be responsible for initiating the evacuation of the work site when needed,
or as directed by the SSHO, communicating with offsite emergency
responders, and coordinating activities of onsite and offsite emergency
responders.

• Determine if the abatement of hazardous conditions is sufficient prior to
allowing resumption of work operations after an emergency.

2.2.4 Field Personnel and Subcontractors

Employees (including subcontractor and consultant employees) will be responsible for:

• Following this SHERP and applicable safety and health rules, regulations,
and procedures.

• Using required controls and safety devices, including personal protective
equipment.

• Notifying his/her supervisor of suspected safety or health hazards.

• Complying with training and medical requirements.
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2.3 VISITORS

Visitors will be required to read and verify their understanding and willingness to comply
with this SHERP (Appendix A). Visitors will remain in an observation area and will not be
allowed in the Exclusion Zone unless they have complied with the appropriate Occupational
Safety and Health Act (OSHA) training and medical requirements and have the permission of
the CTO Manager or the SSHO.

3. PURPOSE AND WORK SCOPE

• To conduct sampling at the Naval Construction Battalion Center (NCBC),
IR Program Site 03 and 09, Davisville, Rhode Island, of structures and
land areas suspected of being contaminated.

• Sampling will include subsurface soil sampling and ground-water
sampling.

• To confirm the presence of contamination and to characterize
contamination where it is found on site.
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4. SITE DESCRIPTION

4.1 GENERAL DESCRIPTION

Naval Construction Battalion Center (NCBC)-Davisville is located in the northeast section of
the Town of North Kingstown, Rhode Island, along Narragansett Bay, 18 mi south of
Providence. The site consists of three areas: the Main Center, the West Davisville storage
area, and Camp Fogarty (a training facility 4 mi west of NCBC-Davisville). All field
activities will take place within zone 3 of the Main Center (Figure 1). Adjacent to NCBC
Davisville's southern boundary is the decommissioned Naval Air Station Quonset Point.

Land at Davisville was originally designated the Advanced Base Depot in 1942, in support of
Naval Air Station Quonset Point. Later that year, the Naval Construction Training Center
was established to train construction battalions during World War II. The NCBC was
inactive after World War II until 1951, when it became the Headquarters Construction
Battalion Center. The Construction Battalion Center loaded ships and trained men for both
the Korean and Vietnam conflicts. After 1974, operations at Davisville were greatly
reduced. In 1989, the closure of Davisville was announced and NCBC-Davisville was
directed to close as part of the Defense Authorization Amendments Base Closure and
Realignment Act (BRAC II) of 1991.

4.2 AREAS TO BE INVESTIGATED

Areas to be investigated under this contract task order are Installation Restoration (IR)
Program Sites 03 and 09. General site descriptions of Sites 03 and 09 are located below in
section 4.2.1 and 4.2.2 respectively.

4.2.1 SITE 03, CED SOLVENT DISPOSAL AREA,GENERAL DESCRIPTION

Site 03 is located immediately west of site 02, see Figure 2, in the northwestern portion of
NCBC Davisville. It consists of a vacant, flat and previously paved area, bounded by Sayers
Street to the east, Parade Street to the north and Battalion Boulevard to the south. The
surface of the site is characterized by areas of deteriorated asphalt interspersed with grass.
The size of the area is approximately 500 by 1000 feet.

From 1955 to the late 1970's, paint thinners and unidentified solvents were reportedly
disposed of on the ground west of Sayers Street and Building 224. While the precise limits
of the disposal area are not known, disposal is thought to have occurred in a 1000 by 200
foot area bordering Sayers Street. It is estimated that approximately 3000 gallons of solvents
were disposed off on-site. A portion of the site was also use for heavy equipment storage.

In general, overburden deposits at the site consist of native medium sand with variable silt
and coarse sand content, with silt and gravel layers. The overburden thickness ranged from
39.3 to 61.5 feet. Competent bedrock was encountered at elevations ranging from 25.5 feet
below the mean .sea level to 7.2 feet below mean sea level. The bedrock appears to slope
downward from the west to east in the western portion of the site and to the north-northwest
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in the eastern portion of the site. Shallow groundwater flows from the east-northeast while
deep groundwater flows generally to the east.

Previous site investigations include and Initial Assessment Study (lAS) by Fred C. Hart
Associates, completed in 1984; a Confirmation Study-Verification step, by TRC
Environmental Consultants, completed in 1987; Confirmation Study-Characterization Step,
completed by TRC in 1988; and a Remedial Investigation completed by TRC in 1991.
A Phase II Investigation, completed by TRC in 1992, was done to further delineate

.horizontal and vertical extent of contamination associated with the solvent disposal area.

In general, surface and subsurface soil and groundwater seem to be minimally impacted by
the reported solvent disposal activities. Low levels of pesticides and PCB's were detected in
surface soil samples and inorganic were detected in both surface and subsurface soil samples
at concentrations exceeding NCBC background ranges. See Table lA for all soil and
ground-water contaminant levels, Table IB for contaminants which may pose a more
significant risk. With the exception of chromium, which exceeds the NCBC background
ranges, catch basin sediments were minimally impacted. The presence of low level PCB
indicates that the surface soil may be migrating off-site by way of water runoff. Chlorinated
solvents were found in the ground-water portion of the overburden aquifer and wells up
gradient indicate that the contamination source may be upgradient from site 03.

4.2.2 SITE 09, ALLEN HARBOR LANDFILL, GENERAL DESCRIPTION

Site 09 covers an area of approximately 13.5 acres in the western side of Allen Harbor, see
Figure 3. The landfill is bounded to the east and south by Allen Harbor, and to the west by
Sanford Road. A marsh in located to the west of the landfill, on the opposite side of Sanford
Road, at the edge of the Navy property. Access to the landfill is controlled by a fence and
locked gate at the Sanford Road entrance. The landfill is currently overgrown with a mixture
of shrubs, small trees, and grasses. The only extensive areas of stressed vegetation appear to
be the locations of the former pavement or access roads. Substantial amounts of building
debris and rusted metallic objects are visible at various locations across the site. The landfill
rises approximately 15-20 feet above the high tide mark along the southeastern perimeter.
Throughout the site a variety of construction debris exist, exposed in some areas, including
rusty pieces of metal and concrete. Cover materials at the landfill consist of poorly sorted
sand and gravel with silt and clay particles. The cover is nonuniform over the landfill
varying in depth from one to three feet in thickness.

From 1946 to 1972 Allen's Harbor Landfill was used for waste generated at NCBC
Davisville and NAS Quonset Point. A large variety of waste, including large quantities of
preservatives, paint thinners, degreasers, PCBs, asbestos, ash, sewerage sludge, 55-gallon
drums, and used mineral grit, and contaminated fuel oil were all laid to rest at AlIens Harbor
Landfill.

Previous site investigations include and Initial Assessment Study (lAS) by Fred C. Hart
Associates, completed in 1984; a Confirmation Study-Verification Step, by TRC
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Environmental Consultants, completed in 1987; and a Remedial Investigation completed by
TRC in 1991.

The Phase II Remedial Investigation was to further delineate the extent of the vertical and
horizontal contamination through a series of test and sampling rounds including:

• seismic refractions survey

• electromagnetic conductivity survey

• magnetometry survey
• soil and ground-water samples
• installation of wells and peizometer clusters

• conductivity test

The Phase II RI demonstrated the need for a limited supplemental investigation at the site.
Three soil samples and ground-water samples were taken to determine the salinity across the
site and to determine the potential for contaminants to leach from the subsurface soil. See
Table 1A for all soil and water contaminants levels, Table 1B for contaminants which may
pose a more significant risk.

In general the site consists of unconsolidated deposits in three distinct units, refuse/silt, sandi
silt and silt. The refuse/silt lies from 4 to 29 feet in depth near wells MW-08D and -09D
while as much as 13 feet of fill was identified below the water table at well MW-06D.
The sandy silt layer underling the refuse/silt lense is approximately 1 to 20 feet in thickness
interbedded with sandy silt and organic silts and peat. Below the sandy silt layer lies a layer
a very soft to very stiff grey silt layer, this layer lies immediately over the bedrock layer and
is between 27 and 54 feet in thickness. Bedrock exist at depths ranging from 25 to 81 feet
below the ground surface. Bedrock consist of a massive and competent to brittle meta
sandstone gneiss, with shattered schist and shale zones.

5. HAZARD ANALYSIS

5.1 HAZARD COMMUNICATION

The SSHO will conduct regularly scheduled (Section 2.2) safety meetings with all site
workers to discuss the planned activities, since these activities and workers may change over
the duration of the project.

The SSHO will maintain a current file of complete material safety data sheets (MSDS)
(Appendix C) for each hazardous substance stored or used at the work site. Subcontractors
must inform the SSHO about hazardous substances that they bring onsite and provide an
MSDS. Chemicals brought onsite must be properly labeled in accordance with OSHA's
Hazard Communication requirements (29 CFR 1910.1200) and EA's Hazardous Materials
Control Program. The file must be easily accessible to employees. Subcontractors and
visitors to the work place will be informed of the existence a':ld location of this file.
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Workers and visitors will be instructed in how to read and understand the information shown
on the MSDS.

Chemicals which may be supplied by EA are: methanol, alconox and non-phosphate
detergent (decontamination), and isobutylene (calibration gas). MSDS for these substances
can be found in Appendix C of this SHERP.

5.2 CHEMICAL HAZARDS

A list of potential hazardous substances known or suspected to be present at this site are
listed in Table 1. The compounds listed in Table 1 were identified through record searches,
site visits, and interviews. Please note: if additional file information becomes available
which indicates that other chemicals may be encountered during the field activities, Table 1
and this SHERP may need to be revised.

Potential hazardous substances are outlined in Appendix B. The worker exposure limits
including Permissible Exposure Limits/Threshold Limit Values (PEL's/TLV's) and the
Immediately Dangerous to Life or Health (lDLH) values for these hazardous substances are
also included. The expected exposure (e.g. inhalation, dermal contact, and ingestion) to
these hazardous substances per field activity is summarized below:

• Soil Sampling - Soil sampling will take place outside. Chemical hazards
may involve the exposure to VOCs, PCBs and priority pollutant metals.
Possible routes of exposure include inhalation, ingestion and skin
absorption.

• Ground-water Sampling - Ground-water sampling will take place outside
of buildings and may involve the exposure through inhalation, ingestion,
and skin absorption to VOCs, PCBs, TPHs, and priority pollutant metals.

During all phases of the ~ork, strict adherence to the monitoring procedure in Table 2 will
help protect against inhalation of organic vapors. The proper personal protective equipment
will protect against other types of exposure to the chemical hazards.

5.3 PHYSICAL AND BIOLOGICAL HAZARDS

Physical Hazard Information Sheets, provided in Appendix D, give potential hazards and
protective measures. If additional hazards are encountered on the site, they will be added to
this SHERP. The following hazard sheets are contained in Appendix D:

• Underground utilities
• Electrical hazards
• Heavy equipment hazards
• Vehicle and pedestrian traffic
• Fire/explosion hazards
• Materials handling/moving/lifting

NCBC - Davisville

• Drilling
• Biological hazards
• General physical hazards
• Noise hazards
• Heat stress
• Cold stress
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6. EMPLOYEE TRAINING ASSIGNMENTS

Dates of employee training are documented in Table 3. Any person who does not meet these
training requirements is prohibited from engaging in site operations. Once the SHERP has
been signed by the CTO Manager, no other personnel may be added to the project field work
without prior written approval by the CTO Manager or SSHO, who must review the
proposed employee's training and medical status. The following training must be completed
prior to the start of work operations:

6.1 ALL SITE WORKERS

• Prior to project start-up, 40 hours of initial offsite Hazardous Waste
Operations training and 3 days of onsite training under the direct
supervision of a more experienced site worker.

• Eight-Hour annual Hazardous Waste Operations refresher training (if
> 12 months have passed since 40-hour initial training or previous
8-hour refresher).

6.2 SITE MANAGER AND SSHO

• Above requirements for site workers, plus one-time 8-Hour
Supervisor's Hazardous Waste Operations Training.

6.3 FffiST AID/CPR

At least two on-site workers must be currently certified in both first aid and CPR by the
American Red Cross or equivalent organization. First aid training must be updated every
3 years; CPR training must be updated annually.

6.4 PRE-ENTRY BRIEFING

All site workers will read the SHERP and indicate their understanding of the requirements by
signing Appendix A, Site Safety and Health Review Record. The SSHO must check the
training status of all onsite personnel and then brief workers on the potential hazards at the
site and protective measures to be implemented, both prior to entry and daily during the
work. An evacuation location to be used in the event of an emergency must be designated
and known to all personnel. This location should be an upwind point from site activities, in
an area not expected to be affected by emergency situations onsite. Authorized visitors are
not permitted to enter areas where they may be exposed to hazardous substances if they do
not meet the training requirements summarized above in Section 6.1

NCBC - Davisville Site Safety, Health, and Emergency Response Plan



Revision: DRAFT
Page 10

October 1994

6.5 SUBCONTRACTOR TRAINING

Prior to the start of work operations, the CTO Manager will obtain a written list of
subcontractor personnel to be present onsite, and written certification from the subcontractor
management that these workers meet the training requirements summarized above in Section
6.1.

Non-hazardous waste site workers will be trained to meet applicable OSHA requirements
specific to their work. Training records and certification letters will be managed and
maintained per the Program Management Plan.

7. MEDICAL SURVEILLANCE

Hazardous waste site workers must have satisfactorily completed a comprehensive medical
examination by a licensed physician within 12 months prior to the start of site operations.
Non-hazardous waste site workers will be medically examined to meet OSHA requirements
specific to their job. The date of medical examination of each site worker will be recorded
on Table 3. Subcontractors will provide this information in writing to the CTO Manager for
their workers onsite prior to startup of field activities. Medical surveillance protocols and
examination results will be reviewed by a licensed physician who is certified in Occupational
Medicine by the American Board of Preventative Medicine. Records will be managed and
maintained per the Program Management Manual.

8. PERSONAL PROTECTIVE EQUIPMENT

Based on evaluation of the potential safety and health hazards (Section 5), the required initial
levels of personal protective equipment (PPE) are presented in Table 4 for each work task.
Upgrade and downgrade PPE levels are listed below:

• Upgrade PPE Level C-Components: steel toe/steel shank neoprene
safety boots, polycoated tyvek coveralls, latex inner gloves, nitrile or
neoprene outer gloves, hard hat, and full face air purifying respirator
with organic vapor/HEPA cartridges.

• Downgrade PPE Level-None.

Only the SSHO can authorize an upgrade or downgrade in the PPE level worn onsite, using
only those criteria presented in Section 9. All changes in PPE levels must be documented on
Appendix E, along with the rationale for the PPE changes. When respirators are required,
site workers must have been successfully fit-tested within 6 months prior to the start of work
operations. Fit-test dates for all site workers are summarized in Table 3.

Subcontractors are required to supply their workers with the appropriate PPE.
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The SSHO will review appropriate procedures for donning and doffing PPE prior to the start
of work tasks. All PPE must be inspected by site workers prior to use and regularly during
use. If any site worker experiences a failure or alteration of PPE that affects the level of
protection offered, that person will immediately leave. Re-entry will not be permitted until
the equipment has been repaired or replaced.

Hearing protection will be made available and must be worn whenever noise levels exceed
85 dBA (noise level at which a normal conversation cannot be understood at a 3-ft distance).
When the SSHO determines that a potential excessive noise exposure exists, a sound level
meter or audio dosimetry will be used for measurements. The hearing protectors will have a
noise reduction rating sufficient to reduce the sound level to below 85 dBA.

9. ENVIRONMENTAL MONITORING

9.1 ENVIRONMENTAL MONITORING AND ACTION LEVELS

Task-specific environmental monitoring requirements are summarized in Table 2, including
the type of monitoring to be performed, the frequency and location of monitoring, action
levels, and required responses if action levels are detected. Only personnel trained in proper
use and calibration may operate the monitoring instruments.

Where it has been determined that there may be personnel exposure to airborne (particulate)
concentrations of hazardous substances, appropriate direct-reading air monitoring and
integrated air sampling will be done in accordance with applicable regulations. Visible dust
in the breathing zone will require dust suppression or monitoring. If visible dust continues in
the breathing zone after suppression is implemented, an upgrade to Level C is required.

Initial and detectable measurements will be logged on the Environmental Monitoring Record,
Appendix F. Each exceedence of an action level will also be documented on Attachment F,
along with the corrective action taken. If no detectable levels are measured, this will be
documented on Attachment F at least once every 30 minutes.

9.2 CALmRATION OF MONITORING INSTRUMENTS

One calibration procedure sheet is shown in Appendix G for each instrument listed in
Table 2. The calibration of each instrument must be performed at the beginning of each day
of use and at least once during the day. The calibration of each instrument must be checked
according to the manufacturer's recommendations.

10. SITE CONTROL

10.1 WORK ZONES

Work zones have been established as follows:

NCBC - DaVisville Site Safety; Health, and Emergency Response Plan
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• Exclusion - The Exclusion Zone will be delineated by the SSHO with
stakes and hazard tape. All persons entering the Exclusion Zone will
wear the appropriate level of PPE for the degree and types of hazards
present at the site.

• Contamination Reduction - Delineated by the SSHO. All
decontamination procedures must take place in the Contamination
Reduction Zone. There shall be only one access point between the
Exclusion Zone and Contamination Reduction Zone.

• Support Zone - Uncontaminated area to include the EA vehicle.

Only authorized personnel will be permitted in the Exclusion and Contamination Reduction
zones. Entering these zones will require donning the required PPE prior to entry. Personnel
who enter any of the work zones must sign the Site Entry and Exit Log, Appendix H.

10.2 SAFE WORK PRACTICES

Safe work practices to be followed by site workers include:

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited
in the Exclusion and Contamination Reduction zones.

• Hands and face must be thoroughly washed upon leaving the work area.

• Prescription drugs must not be taken by personnel unless specifically
approved by a licensed occupational physician who is familiar with the
issues of worker exposure to hazardous materials.

• When respirators are required, facial hair that interferes with the
face-to-facepiece fit of the respirator will not be permitted.

• Contact lenses will not be permitted to be worn in the Exclusion or
Contamination Reduction Zones.

• Personnel onsite must use the buddy system; visual contact must be
maintained between team members at all times.

• Work is allowed during daylight hours only.

• If dust is being visually generated in the Exclusion Zone, the SSHO
will advise on procedures for misting or wetting the soil to prevent
possible exposure from inhalation of soil contaminants.

NCBC - Davisville Site Safety, Health, and Emergency Response Plan
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• Possessing, using, purchasing, distributing, selling, or having controlled
substances in your system during the work day, including meal or break
periods onsite, is strictly prohibited.

• The use of possession of alcoholic beverages onsite is prohibited.
Similarly, reporting to work or performing one's job assignments with
excessive levels of alcohol in your system will not be permitted.

11. DECONTAMINATION PROCEDURES

11.1 PERSONNEL DECONTAMINATION

Remove and discard boot covers, if worn. Wash boots with detergent and water; rinse.
Wash outer gloves with detergent and water, rinse, and remove. Remove disposable
coveralls, then respirator, if worn. Remove and discard inner gloves, if worn. Wash hands,
face, and other exposed skin with soap and water. Shower and shampoo as soon as possible
at the end of the work day, before dining or social activities. Place nondisposable coveralls
in plastic bags prior to leaving the site and prior to entering any EA vehicle. Launder
nondisposable clothing worn in the Exclusion Zone prior to reuse, separately from other
laundry items.

11.2 EQUIPMENT DECONTAMINATION

Instruments used onsite will be wet-wiped with clean water prior to leaving the site.
Wet-wipe respirator exteriors whenever exiting work areas. Clean respirators with a
manufacturer-recommended sanitizer, then hang to drip dry, and place in plastic bags for
protection against dust. Change respirator cartridges at least daily, when breakthrough
-0ccurS, or when breathing resistance becomes high, whichever occurs first. Used cartridges
shall be damaged to prevent accidental reuse.

Drilling and sampling equipment must be decontaminated in accordance with EPA or state
requirements. Discoloration, stains, corrosive effects, and substances adhering to objects
may indicate that contaminants have not been removed. Consideration will be given to using
wipe tests when conditions warrant.

11.3 VEHICULAR DECONTAMINATION

Vehicles that enter the Exclusion Zone must be decontaminated in the Contaminant Reduction
Zone. At a minimum, a thorough detergent and water wash is required. No visible soil will
remain on the exterior (including wheels) and the interior will be wet-wiped to remove
visible dust and soil.

11.4 WASTE DISPOSAL PROCEDURES

NCBC - Davisville Site Safety, Health, and Emergency Response Plan
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Waste solids generated during work activities (including disposable gloves, respirator
cartridges) will be bagged, labeled, and properly disposed. Drill cuttings from boring
procedures will be placed in 55-gal drums suitable for hazardous materials. Liquids from
decontamination procedures will be collected in a water collection system and stored on the
site until analyses and evaluation detennines disposal method.

12. EMERGENCY RESPONSE PLAN

12.1 EMERGENCY RECOGNITION

Prior to work start-up, all personnel must be familiar with this Emergency Response Plan.
The CTO Manager, Site Manager, or SSHO must make this SHERP available for review and
copying by all field personnel. Field personnel will sign the Safety and Health Review
Record (Appendix A). Rehearsals of emergency procedures should be perfonned regularly
as part of the ongoing site safety program, and the location of evacuation areas and exit
routes should be reviewed. The location of the nearest operating telephone for emergency
use should be detennined.

Field personnel must immediately stop work, tend to injured personnel, evacuate the
Exclusion Zone, and report to the Site Manager any of the following potential emergency
situations:

• Medical emergency

• Heavy equipment accident

• Discovery of unanticipated hazards (e.g., drums, heavily contaminated
materials, etc.)

• Any chemical release or spill

• Overexposure of personnel to onsite contaminants

• Cold related injury or hypothennia

• Heat related illness.

Onsite emergencies will be handled by offsite emergency support personnel upon their
arrival. Initial response and first aid treatment, however, will be available through onsite
CPR and first aid certified personnel.

In case of a hazardous materials emergency, the Site Manager or Senior Site Supervisor
onsite will take control and direct the emergency response until the arrival of the emergency
responders. The Site Manager, Program Safety and Health Officer, or SSHO will work with
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the emergency responders to identify and evaluate hazards. Emergency responses and
communications will be coordinated and controlled through the Onsite Incident Commander,
designated by the emergency responders.

12.2 PROCEDURES FOR HANDLING EMERGENCY INCIDENTS

In the event of an emergency, the information available at that time must be properly
evaluated and the appropriate steps taken to implement the Emergency Response Plan. The
Site Manager (or SSHO if the Site Manager is part of the emergency) shall assume command
of the situation. He/she must call the appropriate emergency services, evacuate personnel to
the predesignated evacuation location as needed, and take other steps necessary to gain
control over the emergency. Emergency telephone numbers, directions to the nearest
hospital, and the location of the nearest telephone and other site communication equipment
are presented in Appendix I.

Give the following information when reporting an emergency:

1. Name and location of person reporting
2. Location of accident/incident
3. Name and affiliation of injured party
4. Description of injuries, fire, spill, or explosion
5. Status of medical aid and/or other emergency control efforts
6. Details of any chemicals involved
7. Summary of accident, including suspected cause and time it occurred
8. Temporary control measures taken to minimize further risk.

This information is not to be released under any circumstances to parties other than those
listed in this section and emergency response team members. Once emergency response
agencies have been notified, the CTO Manager, Program Safety and Health Manager, and
NAVFAC Technical Manager must be notified immediately.

12.3 MEDICAL EMERGENCIES

Personnel should always be alert for signs and symptoms of illnesses related to chemical,
physical, and disease factors onsite. Severe injuries resulting from accidents must be
recognized as emergencies and treated as such. At least two employees currently trained in
first aid/CPR must be present onsite at all times.

In a medical emergency, the Site Manager (or the SSHO if the Site Manager is not available)
must sound the emergency alarm, upon which all work must stop and personnel must move
to the decontamination area:

• If the emergency situation cannot be conveyed by word of mouth, an
air horn, or other alarm device will be sounded.
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• One continuous blast of the air horn will be used as the emergency
signal.

• Personnel currently trained in first aid and CPR will evaluate the nature
of the injury, decontaminate the victim if the victim can be moved
safely, and initiate first aid assistance immediately.

• First aid will be administered only to limit further injury and stabilize
the victim.

• The local Emergency Medical Services must be notified immediately if
needed.

• Victims that are heavily contaminated with toxic or dangerous materials
should be decontaminated before being transported from the site.

• No persons will re-enter the Exclusion Zone until the cause of the
injury or symptoms has been determined and controlled.

• A fellow EA worker must accompany injured workers to the hospital to
inform the admitting clerk that the injury is work related to assist in
completing the insurance forms. A road map to the hospital located
nearest to this site is located in Appendix I.

Personnel will not transport victims to emergency medical facilities unless:

• The site is so remote that timely response of medical professionals is
not possible.

• The injury does not pose immediate threat to life and transport to the
emergency medical facility can be accomplished without the risk of
further injury.

The Site Manager must complete an Accident Investigation Report (Appendix J) and submit it
to the CTO Manager and Program Manager. The Program Manager will submit the report
to the NAVFAC Technical Manager within 24 hours of the following types of incidents:

• Job-related injuries and illnesses.

• Accidents resulting in significant property damage.

• Accidents involving vehicles and/or vessels.

• Accidents in which there may have been no injury or property damage,
but which have a high probability of recurring with at least a moderate
risk to personnel or property.
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• An accident which results in a fatality or the hospitalization of
3 or more employees must be reported within 8 hours to the
U.S. Department of Labor via the EA Human Resources representative.
Subcontractors are responsible for notification involving their
employees.

First aid/emergency equipment is available at the following locations:

First Aid Kit:
Eye Wash:
Fire Extinguisher
Emergency Alarm:

Contamination Reduction Zone
Contamination Reduction Zone
EA vehicle
Air hom (if required) in

Contamination Reduction Zone.

The eye wash kit must be portable and capable of supplying at least a I5-minute supply of
potable water to the eyes.

12.4 FIRE/EXPLOSION EMERGENCIES

Fire and explosion must be immediately recognized as an emergency. The Site Manager (or
SSHO if the Site Manager is not available) must order evacuation and sound the emergency
signal. Personnel must decontaminate and be evacuated to the predesignated evacuation
location. If the emergency situation cannot be conveyed by word of mouth, an air hom will
be sounded. One continuous blast of the air hom will be used as the emergency signal. The
local emergency serv:ices must be notified. Only persons properly trained in fire
suppression, spill control, and other emergency response procedures should attempt to deal
with these situations. Other than small fires or spills, local emergency response services
must be notified to handle the emergency. The Site Manager should take measures to reduce
injury and illness, primarily by evacuating personnel as quickly as possible. He/she must
then notify the CTO Manager. Cleanup after such events may require specialized services.
The CTO Manager will determine proper cleanup actions. Site personnel will not resume
work during or after a fire/explosion incident until the Site Manager has directed the incident
is over and work may resume. During the incident, site personnel will remain outside the
incident area and obey the instructions of the Site Manager.

12.5 EMERGENCY TELEPHONE NUMBERS

The directions to the nearest telephone and site-specific telephone numbers are listed in
Table 5 and again in Appendix I.

13. CONFINED SPACE ENTRY PROCEDURES

No confined space entry is permitted or anticipated under this CTO.
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14. SPILL CONTAINMENT PROCEDURES

Small incidental spills, i.e., those that cause no injury to personnel or the public, should be
cleaned up quickly. For large spills, i.e., those that contaminate personnel or the
environment, attend to first aid measures first, stop the source of the spill if possible, then
notify the Program Manager and the Navy. The Site Manager (or the SSHO in his/her
absence) will notify the eTO Manager as soon as possible. Spills of hazardous materials or
wastes that are listed by EPA as having a reportable quantity value must be reported to
appropriate federal, state, and local agencies if a reportable quantity or greater is released.
It is the Navy's responsibility to contact other appropriate federal, state, and local agencies.

Emergency telephone numbers are provided in Table 5 and in Appendix I.

NCBC - Davisville Site Safety, Health, and Emergency Response Plan



T.~BLE I LIST OF POTENTIAL ONSITE HAZARDOUS SUBSTANCES

PCBs
Pesticides
Herbicides
Diesel and Fuel Oil
Waste Oil
Gasoline
Ethylene Glycol
Freon
Lead Acid Baneries
Kerosene
Paint and Thinner/Solvents
Lead Paint
Cresols
Benzene
1.2-Dichlorobenzene
Ethvlbenzene
PAH
Naphthalene
Xylene
Lead
.-\rsenic
Chromium
lvlagnesiurn
0ilanganese
Cadmium
Berrvlium

Tetrachloroethene
1.2-Dichloroethane
Chiorobenzene
Trichloroethene
1,1.2.2-Tetrachloroethane
1.1.2-Trichloroethane
1.1.1-Trichloroethane
Bis(2-ethylhexyI)phthalate
Methy lene'Chloride
Acetone
Chloroform
2-Butanone
Toluene
4-Chloro-3-methylphenol
Phenol
Phthalate
Diethylphthalate
Pentachlorophenol
Phthalate
Diethylphthalate
Pentachlorophenol
Phthalate Esters



Table IA

Previously Detected Levels of Hazardous Substances

Reported Maximum
Analyte Concentrations - ppb

Site 03 - Soil

4,4-DDE 5.7

4,4-DDT 67

Acetone 65

Aroelor 1254 170

Aroelor 1260 80

Benzene 164000

Benzo(b)t1ouroethene 190

Bis(2-ethylhexyl)-phthalate 3300

Chloroform 2

Chromium 21800

Gamma-chlorodane 5.2

Lead 628000

Methylene chloride 9

OVA 3500

PAH 450

Petroleum Based Hydrocarbons 3110000

Pyrene 260

Tetrachloroethylene 814000

Tetrachloroethene 2.4 mg/l

TPH 57000000

Toluene 3

Site 03 - Water

I, 1,2-trichloroethane 9

1,1,2,2 tetrachloroethane 100

trichloroethene 210

1,2 dichloroethane 120

Bis(2-ethylhexyl)phthalate 570



Lead 21

Nickel 200

Total chlorinated VOCs 7782

VOCs 439

Site 09 - Soil

1,1, I-trichloroethane 50

1,1,2,2-tetrachloroethane 640

1,2-dichloroethene 3,100

2,2' -oxybis(l-chloropropane) 65

2,3-dimethyl phenol 370

2,4-dimethy1phenol 4,800

2-Butanone 11

4,4'-DDD 620

4,4'-DDE 890

4-Methylpenol 2,300

Acetone 180

Acetone/chloroform/PCBs 1,500

Aroclor-1260 30,000

Aromatic VOCs 209

Benzene 3

Beta-BHC 44

Bis (2-ethylhexyl) - phthalathe 10,000

Butyl benzyl phthalate 13,000

Cadmium 2,670

Carbazole 160,000

Carcinogenic PAH 424,300
concentrations

Chlorinated VOC concentration 42

Chiorobenzene 180

Chloroform 16

Chromium 94,000

Di-n-butyl 410



Di-n-octyl phthalate 75

Dibenzofuran 120,000

Dichlorobenzene 180

Diethyl phthalate 4,300

Dimethyl phthalate 2,400

EthyIbenzene 38

Lead 33,700,000

Mercury 1,690

N-nitrosodiphenylamine 120

PAH compounds 6,025,000

PCB compounds 4,900

PCBs 3,400

Penthachlorophenol 98

Petroleum hydrocarbon 4,020,000

Phenols 4,000

Tetrachloroethene 12

Tetrachloroethylene 12

Toluene 82

TotaI2,3,7,8-TCDD 0.0875

Total PAH concentrations 878,810

Total VOC 46

Total carcinogenic PAH 2,064,000

Total xylenes 4,500

Trichloroethene 670

Vinyl chloride 350

Xylenes 110

Site 09 - Water

1,1,2-trichloroethane 48

1,2,2-Trichlorobenzene 70

1,2,4-Trichlorobenzene 8

1,2-dichloroethane 320

1,2-dichloroethene 28,000



1,2-dichloropropane 940

1,3-0ichlorobenzene 83

1,4-0ichlorobenzene 420

2,4-dimethylphenol 860

2-butanone 4,500
-

2-methylphenol 350

2-methynaphthalen 3

4,4' - DOE 5.7

4,4'-000 0.0037

4-methylphenol 370

Acetone 3,000

Alpha chlordane 0.012

Antimony 71

Aromatics VOCs 7,500

Benzene I I

Bis(2-chloroethyl)ther 3

Bis(2-chlorois)propyl 3

Cadmium 5.2

Chloride concentations 680

Chlorobenzene 620

Chloroethane 5

Dieldrin 0.0024

Ethylbenzene 31

Lead 25.5

Naphthalen 5

Petroleum hydrocarbons 900

Pentachlorophenol 2

Phenanthrene 21

Phenol 66

Salinity concentations 1,500,000

Sodium concentations 343,000

TOS concentrations 1,500,000



Tetrachloroethene 670

Total PAH concentrations 60

Total VOC concentrations 721

Trichloroethene 1,200

Vinyl chloride 7,000

Xylenes 55

* Denotes that contamination levels are suspected
to be caused from laboratory procedures



TAtpEIB
POTENTIAL HAZARDOUS SUBSTANCES

IR Program Sites 03 and 09
NCBC-Davisville

Substance Maximum Levels PEL(2) or IDLH(I) Route of Exposure Symptoms
in Media (soil, TVL(3)STEL(4)

water, air)

Volatile Organic Compounds (VOC) -

Petroleum Products

Kerosene Unknown 200 ppm (3) Unknown lng, Inh Irritation of upper raspatory tract, CNS stimulation followed
2500 mg/m3 (4) for by depression, dizziness, headache, incoordination, coma,
60 min irregular heartbeat, respiratory arrest; Irritation of mucous

membranes of throat, esophagus, and stomach, irr. heartbeat

Automotive Gasoline Unknown 300 ppm (3) Unknown lng, Inh Same
500 ppm (4) for 30
min

Other Products

benzene 164 ppm I ppm 3000 ppm lng, Inh, Con, Abs irritant; eyes, nose, raspatory system
ca

1,1,2,2- 0.1 ppm I ppm 150 ppm same nausea, vomit, abdom pain, tremor fingers, juand, enlareged
tetrachloroethane ca tend liver, monocyc, kidney damage.

1,2-dichloroethene 28 ppm 200 ppm 4000 ppm Ing. Inh, Con irritant to eyes and respiratory tract, CNS depression

1,2-dichlorethane 0.320 ppm 10 ppm 1000 ppm lng, Inh, Con, Abs CNS depressant, nausea, dermatitis, irritant to eyes
ca

trichloroethene 0.210 ppm 25 ppm 1000 ppm lng, Inh,Con head, verti, vis dist, tremors, som, nau, vomit, irrit eyes,
ca derm, card arrhy, pares:(carc)

F: \PROJ\2960032\s&h-appb. new



TABLa (cont)

tetrachloroethylene 814 ppm 25 ppm 500 ppm sallie irritant eyes, nose, throat, nau, nush face, neck: verti, dizz,
(PC E) ca inco, head, skin eryt, liver damage.

vinyl chloride 7 ppm I ppm unknown Inh weakness, abdom pain, gastrointestinal bleeding
ca

Semivolatile Organic Compounds (Svoq

PAHs 879 ppm 0.2 mg/m3 (as Coal 700 mg/m3
; Inh, Abs, Ing Dermatitis, bronchitis, carcinogen

tar VOCs) Ca

dibenzofuran 120 ppm not established not established Inh, Abs, Ing unknown

Pesticides/PCB

PCBs 30 ppm 0.001 mg/m3
, 5 mg/m3

; Ca Inh, Abs, lng, Con Irritation to eyes and skin, chloracne, liver damage
(TWA)
0.5 mg/m3 (skin)

Aroclor-1260 30 ppm 0.001 mg/nl, 5 mg/m3
; Ca Inh, Abs, lng, Con Irritation to eyes and skin, chloracne, liver damage

(TWA)
0.5 mg/m3 (skin)

Inorganic Analytes

Chromium 94 ppm I (mg/m3
)5

not established
Inh, Ing histologic fibrosis of the lungs

Lead 33,700 ppm NIOSH: 700 mg/m3 Inh, lng, Con Weakness, lassitude, insomnia, facial pallor, tremor,
0.10 mg/m3 anorexia, weight loss, constipation, abdominal pain, colic,
OSHA: anemia, gingival lead line, wrist/ankle paralysis, irritated
0.05 (mg/m3

)6 eyes, hypotension

F:\PROJ\2960032\s&h-appb.ncw



TABLA (cont)

Pesticides

2,3,7,8- TCDD (dioxin) 0.0875 ppm not established unknown unknown chloracne, tumors
ca

(I) IDLH Immediately Dangerous to Life and Health
(2) PEL Permissible Exposure Limit
(3) TLV Threshold Limit Value
(4) STEL Short Term Exposure Limit (15 min)
(5) Determined for chromium metal
(6) Determined for metal form

F:IPROJI296lXl32Is&h-appb. new

C Ceiling Limit
Ca Carcinogen
Skin Potential Exposure by cataneous route



TABLE 3 SITE WORKER TRAINING AND PHYSICAL EXAMINAnON RECORD

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32
CTO NO.: 0032

HAZWOPER HAZWOPER Medical
Name 40-Hour Initial Annual First Aid(a) CPR(a) Supervisor(b) Exam Fit-Test(c)

Randi Augustine 1985 May 94 June 93 Mar 94 Jan 92 April 94 Apri 94

Susan Braun 1990 April 94 Mar 94 Feb 92 Oct 93 -
-

Kevin Caldwell Feb 90 Dec 93 Feb 93 June 94 - Jan 94 Jan 94

George Luker! Nov 90 May 94 July 92 Feb 94 June 92 April 94 April 94

Joseph Friesen Aug 93 Oct 94 July 94 Sept 94- - -

Nicholas Lanney Feb 94 May 94 Apr 94- - - -

(a) At least two people onsite must have current certification in First Aid/CPR for all tasks.
(b) At a minimum, the SSHO or Site Manager must have had supervisor's training.
(c) When air-purifying respirators are required.

NOTE: No employees other than those listed above are permitted to work onsite without prior written approval by the CTO
Manager or SSHO.



TABLE 4 PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32
CTO NO.: 0032

Initial Level
Work Task of Protection Specific Personal Protective Equipment

Drilling D Steel toe/steel shank safety boots, cotton coveralls, safety
Monitoring Well Installation glasses, hardhat (drilling only), latex inner gloves,
Groundwater Sampling butyl/neoprene outer gloves (a), faceshield (drilling operator
Soil Sampling only), hearing protection (during drilling only)

(a) Work gloves may be worn during drilling. Nitrile/neoprene outer gloves and latex inner gloves are to
be worn during tidal monitoring and when contact with contaminated soil or ground water.



TABLE 5 EMERGENCY INFORMATION

SITE: Naval Construction Battalion Center, Davisville
CTO NO.: 0032

Project No. 29600.32

Nearest telephone (give location, directions, and telephone number): Building No. 404, East of the
intersection of Davisville Rd and Route 1.

Other site communication equipment: Cellular telephone in EA vehicle

Name I Phone Number

Police: 8166 Post Road, N. Kingstown (401) 294-3311

Fire: 8150 Post Road (401) 294-3344

Ambulance: 8150 Post Road (401) 294-3344

Hospital: Kent County Memorial Hospital, (401) 737-7000
445 Toll Gate Rd, Warwick

Security: (401) 267-2541

Directions to Hospital: Exit NCBC Davisville by traveling west on Davisville Road. Proceed to entrance
of NCBC Davisville. Proceed under Route 2 overpass onto Devil's Food Road. Continue approximately 2
miles on Devil's Food Road and tum right onto Route 4 North. Take Route 4 North to Route 95 North.
Take the first exit off of Route 95 onto Route 117. Take a left onto Route 117. Proceed one block to a
traffic light and tum right. Follow road and bear right at first intersection. Follow road to the end and take
a left onto Toll Gate Road. Hospital will be on your right.

NATIONAL RESPONSE CENTER: 1-800-424-8802

NAVFAC Remedial Project Manager: Robert Krivinskas

NCBC Davisville CSO: Lou Fayan

CTO Manager: Nick Lanney

Site Manager: George Lukert

Site Safety and Health Officer: Susan Braun

Program Manager
Charles Houlik, Ph.D., CPG

Deputy Program Manager
Sam Morekas

Program Safety and Health Officer
Kris Hoiem, CIH

EA Corporate Safety and Health Officer
Clayton Bock

EA Medical Services
Medical College Hospital, Bucks County Campus
Warminister General Hospital
225 Newtown Road
Warminister, Pennsylvania 18974

Poison Control Center

In case of accident or exposure, contact the EA Human
Resources representative within 24 hours:

Toni Sircely

1-(610) 595-0567 ext. 134

1-(401) 294-6108

1-(617) 784-1767

1-(617) 784-1767

1-(617) 784-1767

(410) 771-4950 (work)

(410) 771-4950 (work)

(410) 771-4950 (work)
(410) 357-5485 (home)

(410) 584-7000 (work)

(215) 441-6600

(800) 822-9761

(410) 584-7000



NOTE: The eTa manager will verify telephone numbers and check with the emergency responder to ensure
coordination. The medical facility will be contacted to determine the ability and desire to treat
potentially contaminated patients.
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APPENDIX A

SITE SAFETY AND HEALTH PLAN REVIEW RECORD

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32
CTO NO.: 0032

I have read the Site Safety, Health, and Emergency Response Plan for this site and have been briefed on the
nature, level, and degree of exposure anticipated as a result of participation in this project. I agree to
conform to the requirements of this Plan.

I Name I Signature I Affiliation I Date I
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Methanol
Alconox

Non-phosphate detergent
Isobutylene



Appendix C

Material Safety Data Sheets
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ld. (Lld~(1.

.. i 111'Wl Al <':ulwl l~llllAfWI J;
I~R II A'd.

l(lllE £)I,J.-(j~lJ.iE- IjAPOH~ MAy CAliSE IIiRIIATIOU. tlleu COHCEtHRAI'OUS IIAVt::
UiE" HPOIlIEO 10 CAUeE VIOlENT INfL ...... TlOII OF IIIE COIIJIlNCIIVA AND
EPIlIoElIAI OElECIS ON IHi: CORNEl ... IlD IRRIIATIOII .. AV·OCCUR .1111
Dllul£ 501 "III,"SI litE ullOllllTEO liQuID hAS PROCIICED ..OOERATl CORIlEAI
OP'CIT, AI,1l COIUuIlCTI_H REDNESS IN RALJBlfS. APPLICATION Of A OIl1JP
Of "iln'NUI III RAUBII E~IS CAUSEIl A 104110 RE.ERSIUIE REACIIOIl, GHAOEll
J "N' SCAIL llf I-I':' AflER Z4 HOIII'S.

UIAl.fll( lIi(PO~LJ.iE· AE"EA1EC, OU PJcOlOt4CtO LO"rACI MAY CAUSE CUU.J1I'lCIIVIII',,;.

J H1~1 ,\In irA~H [Vl.:S I ..... MfOIAIE1 .... wlltt lARGE AMOUNIS Of WAleu OH UOf.U-4Al. S.l.11f4l.
OCC~5101l011V Ilfllll" UPPER AIIO lO~EIl LIDS. IlNTII ,,0 lVIDENCE "f CIIE .. ICAI
RE"AINS IA~PHLAI"ATE'V 15-20 .. 'NuIES). CEI IOEOICAI ATfENTION I ..MEUIAIEIV.

IltL[ S II 0,.:
Iol£lhYl Al.cull(H IMt: IIiAHO! J;
NAo1CJIIC/NEIIR010XIN.

ACIIIE EXP05UF<E- "AY CAuS[ .. 110 AND IRANSIENI INE8RIAIION AND SIlIlSE QIIJ II I
0010.SI"ES5 fOII.O~LD IIY AN AS ...PTo .. ATIC PERIOD lASTING 8-4' HOIlRS.
FOLIOll .. G II,E DElAV, COUC,IING. DVSPNEA. HEADACHE, DUllNESS, .EAMNESS,
.ERIIGO ON llJ:~ZU'ESS. NAU~EA, VO .. lflNG, OCCASIOl<'L DIARRHEA. ANOREMIA,
.IOIENf PAIN IN HtE BACK, ABOu ..EN, AND EXTRENlflES, RESTIESSIIESS, AP'IIIV
O~ tHI,.lll". AIIO AAIlElV, EMClfEIo4EN! ANu "'NIA .. AV OCCUR. RAPID, SIIAllOW
RESPIII'IION lluE 10 Io4EI'BOlIC .CIDoSIS, COlO AIID CLA....V S.IN, HVPOIENSIOII,
CVA"OSIS, O... ST,IOfuljOS, CONVulSIONS, .. 110 TAClIveARDIA. CARDIAC I'EPRESSION.
PERIPNiRAL "EuRIIIS, CEREBRAL A.. D Pu'''O''A''Y EllE .. A. UNCONSCIOUS"ESS, AND
CO .. , ARE ~OSSIBIE. EffECTS ON TilE EVl "AV INClUDE OPTIC NEuRlflS, BIURR(II
OR OIM"Ell vISIO", llllAlEO. UNIIESPuNSlvE PuPILS. PIOSIS. EVE PAIN,
COIlCiNfRIC CONSTIIICIION Of VISUAL FIElDS, ·OIPlOPIA, CHA"GE IN COIUR
PEIICEPIION. PliOIOPIlOBIA, At.D OPTIC NERVE ATAOPIl~, pARTIAL BII'lONlSS Ull
POSSIBLV OilAYEO lAANSIlNT Oil PER .. ANENf IIIINO"ESS loAV OCCUR. III1AIEI'AI.
SEN50RhEURAI OEAfllESS HAS BEEN REPORTED IN A SIN',lE CASE. liVER, MIOIILV.
HEARl, SIO"AC", I"TESfINAl AND PANCREATIC O.... CE ..AY ALSO OCCUR. r.EATII
IOAV BE DuE 10 IIESPIRAIORV IAIIIIRE OR RAREI V FRON CIRcUlATORV COl' APSE.
AS lillIE AS '5 .. , HAS CAuSED IIII11DNISS; IHE USU'1 FATAL OOSl IS
60·HO Io4l. PROUINGED ASTHENIA AI<O IRREVfRSIBI E EfFECTS ON fHE NEllvOIIS
SVSTE .. II<UUOING DIHICUI.TY III SPlECH, 1040fOR DvSfUI<CIIIlN .. lfH RIGIOlfW
SPAS II, lTV, AND Il~PoklNESIS HAVE BEEN HEPORTlD. I

CI,RONIC ElPOS"RE- IlEPEAtEO IN,;ESIIUN ..". CAUSE VISllAl IMPAIR",ENI AUO
BIINDhESS .1<0 O'HER SVSTE"IC EFfECIS AS OEfAlliO IN ACUTE II<GESIIOU.
REPRODUCflvE EffECTS hAVE BElN REPORtED IN ANI ..AIS,

F IRSI AID- IF JljGESIIOU OF "'EWANOL IS DISCOVERED wIlIlIN 2 HOURS, Ghi
S'RuP Of IPECAC. LAVM;E 1I10ROUGHLV *ITH 2-4 l Of I"P WATEIl Wlftl 5001""
BtcARaOllAIE 120 C/ll AOOEO. CET IOEOICAl AIfENITON I"MEOIATElY. lAVAGE
SMOULD BE PERfOl,"Eo IIV QUAllFlE1l ..EoICA, PERSONNE' (OREISBACH, I,ANDBOO"
OF POISONII<C, 12T" LD. I.

Ar.' I(JOIE:
IUt fOllQwl'.G AfnluLllllSI .U\fE OEEu RECO~Mlfd)fD. f10WEvEH. HIE ()(CI$IOU AS lu

I
~J

OltAI IJI~ IUlf(A~[1l011:" Alj"'lt.I~IHA1Itlfj LJJ • Hfll .. IP .... A.:Ull Iru'lull~ At (UIlUI
(ILU\'IlItUI,fHlSE AHa ULi.S Ut[N u~fO [fl [CI'vrl, .~ AN .'41 IllOU: fOA MEIt'AlaOl tH(
E1U'IIEur GlVCtJl PU'SOI"~G. IEllEI.t1UI,N AND tU.IlCEIOUA, M£uleAI to"ICuIOliYJ.



I>"LII.:SlABL£ l huH.... , Il .... lHAI"HlS AIW PHESSIIHES.

IhCO..P .ITIES:
ME TlIYi 1I0L .11" 11lAIWL I : •

acETH BROIIJ[,£: wlOlEll1 REAClION WIlli fOHIlAlION Of IlYOROllEH IlflO"llJL.
AIMYLAIUIiINUIl SOLUTIONS: ~IOL(N' REACIION.
AllJ~ I NI.II: CORRODE S •
BoRlull P"RClllORAlE: OISIIlLAIION YiElDS IIIGlllY EAPLOSIVE AlkYl .. lflLlIIOIiAIL
BERYlLl1iI4 ."nRIO£: VIOLENT REACTION, EVLN AT -liti C.
BRO.. INi: .IGOROUSl, (AOTII£IIIlIC REACIION.
CALCllllO CARBIDE: VIOlENI REACTION.
CIIIO~IN,: POSSIBll ItNlllON AND EAPLOSION IIAlARD.
CIiIOROFOR~ ANa soDlu .. tHCRDAIDE: nPLOSlvE REACTION.
CllhOllll,lO llolOAIOE (CIIIIOllIC ANIIYORIDl I: PDSSIBLE IONllIOl1.
CYAIllI~IC CIIIDRIDl: VIOLENT REAClION.
DICIII ORD"EThANf: POSSIBLE IGNIIION AND EAPIOSION.
DIETI'YL lINC: POSSIBLl IGNITION ANn EA"LOSION.
II,OROCEH PERO'IOE • AAllR: lAPLOSIOh NAZARO.
IODINE. ETIIANOL ...ERCURIC DAIOE: EXPLOSION IIAZAHO.
LEAO: eO,.ROllES.
I lAO HRCHLORAIl: LXPIOSION IIAlARO.
~aGN.SllJll: VIOIENI REACIION.
"AGtIlSI"1I ,peAe.ERElll: lllOllAES AilE CAPAUlE of OEIONAIIOII.
..OAI 5: l"caMPAlIBI e.
IIICKH: POSSIBI £ ILNIIIOII Itl IIiE PHESENCE OF hlCKEl CAIAI '51.
hllRIC -CiD ICLNCE/HilAIEOII .. 1)(T"IlES OF GIlEAIER lIUIl 2H ACID .. " llLCll"l'o,L

,leLiNflY.
0.ICI2ER5 ISIROllGl, fiRE AlW EKPLOSION IlA~ARD.

PERCnLeRlc ACID, E'~LOSION HAZARD.
PhOSPhOROUS IRIO.IOE, POSSIBLE VIOlENT REACTION AND I~NIIIOII.

H ASlICS. RuBBER. CDAIINGS: WAV BE A"ACMEO.
POTASSlu .. : PDSSIB, E OA~GEROIIS REACIION.
POTASSlll.. Il~ORO'Il.E • CllLORuFORIU EKDTIlER.. IC HEACIION.
POIASSlll.. TERT-Bul0,IlJE: FIRE AND E.PLOSION IIAZARO.
SO.llu..... Hl DROFORW: PDS~IBI.E EAP,OSION.
500111.. H,POUII ORIlE: EAPLOSIO" IIA~ARD.

500111.. W,lItOAIOE • C"lOROFO';II: VIDLENI IlfACIION.
SUi illRiC ACID, F 1M .110 EAPIOSION "A2AIlO.
2111C: iA~lDSIJil IlAZARO.

('L(0 .... J"I liON:
lhElllotAI. tECOM"u~lllllN I'HOO"CI~ .... ItICllIOE TO,IC OAlOfS Of CAH(lOIL

Plli ,,'Ud2AllON:
hA;.'UWOuS FOl'Wi04cHI..''''IION liAS Hot 8([H flC}JOHIEO 10 OCCllH UHUlA NOHMAI
TEMPERATU.ES AND PRfSSURlS.

SIORA~E AND DISPOSAL

UlJ~tH"'l All f((H.~Al. 5141t AWl lOCAl. AEGUlArJOUS WIlLH SIOHING OU UISPu~I'H;

OF litiS SIlB;UIICE. FuR ASSISTAIICE, CONTACI IHE DISTRICT OIRECIOR OF TNE
E~.IItJNMEhTAl PROllCIIUN ACENCY .

•• SJORAG£"

~IUI.E I .. ACCO/WANCE "II" 29 CfR 1910.106.

SIORE A~AY FRaN IHCU..PATIBlE SIIBSlANCES .

• 'OJ SPOSAl"
I

DISPOSAL ""SI UE III ACCOROANCE "lIlt SIANOAROS APPI.ICABlE 10 ~ENLHAIOIIS Of
HA2AROOUS ~ASIE. 40 CFIl 262. E"A HAlAROOUS WASTE HOIlBER 11154 •

..........•.............•••..•.•....•.••.•.•.•.•.••••••.••••...•....•.........
CONOIIIDNS ID A~DID

AvOID COillACI Willi ilEAl. SPARKS, FlAWlS OR OlllfR IGNIIION SOIlRC.S. ""OilS "AY

~

:"Llll ~Ij II I :

DIG 1101 LiI..,G AULA ~IH II A:.. I Al:UIIU. f'lJtHJ 011 .'11 'ul~ CO"IA,.ttMt:'41.

(IIKl "'I O~ 0, ~PJIII{) ~Alt.fdAI lI~ltlG SUII OH :..AUIlUACiS OR rOAMlO UAllllllH'.. ',lH II
AS pul \ IIRI "'ANL 01, C"HCRE IE.

'114 ~J'II I :
A':'PI v .AltH ~I'ItA'( IU r.'Hil.h lJu""U VA.·(JU~.



II .. " SPill .."IIOIl lim DI~PERSIOtl .. 1111 N"IIlR .. l. B""HIEHS OH Oil ~PIlI. CU"II"II
6:00M)

ll:..l SIlLI JUff Il\J~t~ 10 HU.4UIJt:. "~APPlO ~PIL l "'AllI1IAL,

l.L(IIPAIIOHAl SPill.:
SIlUI OFF IC"lllo" SUlJIlClS. llO tWI IUIICII SPllllD ..AIEHI"I. SlOP UA~ H VUIl
CAli {.O 11 *II"OUI RISK. USE WATER SPII .. V 10 IlIOU,:E V"PORS: FOR ~"All SPILLS.
lAKi UI' All" S""O DR OIliER ABSORBlNl .... IERI .. I "''0 PLACE 'ul0 CONlAlliERS .O~
I"HI, IlISPOS'I. f .. R I .. AI;ER SPill S. DIKE f .. A ""E"o Of SPILL FIlR I"HH
1.1 SPOc",. NO S.. ',K lilt•. FI .... , S all FI"RES II< HAZARD ARE"I KEEP llNIlICESSAIiV I'lOI'1 E
.... \: ISO'''1l HAllilD AIlf" .. NlJ O,I<Y E"IR,.

hlf'uNIABIl QllAllIlH IRQI: SOO,} POUlIoS .
IIlI SuPEJ.f,.NlJ A.. E"o"ENIS AND RL .. lJIIIORI2AIION "CI 'SAR'" SECIIOIl J04 NlQIlIlllS
lilA I .. All f"S[ EOll"l TO DR GIIE"TER Tlt'N IHE NEPOHlABlE QU .. NIITV FOR TillS
SIIBSIlI.(f BE 1.... ElJl .. IfLV RIPIlRHD 10 lilt 101."1 E..ERGENCV Pl"NNIIlG C" .... ITILE
"flO Itil ~ Illl lIrro4EItC.E,...CY .IE~""OUS[ COM"'I!iSICJH '.0 CfR J5S. 40). If TilE f4lL E"'~( Of
I"L ~IJI,SI'hel IS REPORI .. BIE UNDlR CERCI' SlClION 101. I'IE NAlloNAI RESPONSI
el'NliR ""51 BE "OIIFIED 1....EllIAHLY "I .lr,OI Oe-uol OR .;1021 42.-'615 IN IIlI
•..rlALP'.lll'" "'S'II"(.IOIl. D.C. "RE" lAO eFN )01.61.

"CCI: O.a21~-OI
C.. I NO: ......

t ',I. I'IWILLIIOU;

lIrolPIOV[f ~uSl WlAU ~1'lA~1t "'Hill' ou IHJ::aI-.tl~I:,.I.'" :.iAtllw l~{H.(jlt::a IU "ltl'.'."t
(H COI<IACl "'I III 11115 SUU'IAIICl.

l,.,rlll:l'U:W (_t: wA:.t1; WlIlI[ll( UHIll' I~ A.fl'l' Pl)~~IUI& II, IIIAI "'4 lMPllHll':' Lfl:.. H""
&l fol'USEI, 10 TIII~ '1II1S"'"U. IIIE , .... ,,,YER SIIOI"O "''''"II,E '1< lIE ""~H
FOI.I<"'IN "IIHI" Itl. IMMEDI"H oIoUR. "lilA fOil C"[J;G,I,CY uH

III III I :.

I I ~ 111. II ~ Cit '41 It l C. I tHoAlilltUll1 ~l II

1.111111 :.. :

L"IPlUYtL t-411~1 "'"(AU AI'j'lWI'UIAll l'IWltelllit, GIUIJ(:i IU .'lilVlUI CONI
SlIbS "I<C1. .

"At;l:

PO NUH: Ill ..
U~II:.'!lU/.1
INCE 9JI06J~~.

..... IlH ::.1'1l1 :
"ll~" SPill til "AlliliAl 10 "[H .. ll.

pROIECII"E EQIlIPMENI

~Ltd 11 ;'11(j,~.

~~O"I,E CElltl.- .. [JIIl'llo" "E"III"IION lU "ltl PIHlII511EU EXPOSURE 11"115.
"EIIIII"'IOII IQUIP .. EIlI MUSI BE lXPLOSION PROOf.

hi. '.J;·IItAluH:
l11E fOllOwltH~ Hl:"I"lllAIOHS ANO MAXIMlJM lJ5£ COt4Ct'UJRArIOUS AfU:: 'UCOMMlUUAfIOU~

B, HIE U S. IllPAiH"ENI uF IIl"L IH AlIIl HU.... N SERViCES. NIOSH POCHEI GUIOE 10
CnL"IC.L 1I ..... RD5; IIIOSII CllIIERIA DOCUllEtI1S OR B' IIIE U.S. IlEP .. RI ..lNI OF
IAbO". 2; CfR 1910 SIIBPARI Z.

I"E SPE':IFIC ~E5PI"AIOH SEI.Ei.TEll Il"SI bE BAStO Oil CONIA.. INAIIOIl IE"EI.S fOI"lll
I" litE .. OR. P'''CE ...USI 1101 EXCEED IHE 1Il0RHIIlG 11 .. IIS OF IHE IllSPIR"IOR AlIIl
Be "Ol/,ILY .PPROHll UV 1I1E 1'''TlON''1 INcTITUIE fOR OCCUP .. tlONAI. S .. FEI, .. ,,0
HEAlI" AI.D IIIE MlhE S .. fETY AND IlE"I.IH .0.. INISIR"TION 1~IOSIl-MSIl"I.

"'t. IIlll AI CUlhJI 0-.[ IIIA"OI I:

2llUU fJl'~· AtU SlIrlll I[{)-AIH kESPIHA.OU.
"N' SEIF-CONI"INlO BRE .. IHING APpAN .. IUS.

~Hhl,) t'l'~ AfU SIJl'Pl JU)-Al'l AlSl'IRAfOU UPlH"'EO IN A COtH .tHlOllS "tOW MlJlIl.

Id,OiJO Pl''''- Aln Sllf-CONIAItHO allEAJtilHU APPAR.JIIS wlUt A fUl.l. fAClPILCt::.
"m Su,·p, lEU'''IH RlSI'IR .. IOR .. 1111 .. FUll F .. CLPIECE.
"t" SIII'PIIED-"IR RESPIR .. IOR Willi .. IIGIlI-FI1T1I<G FACEPIECE

ul·EllAlEe. III l ,0NlIMJOuS ,La,," ..01'E.

2~.OuO J-PN- An';' SIIPPlli.O-A"", RESPIUAIOH willi A FUll "'ACE:PIl::CE A"U OPLHAllU
III A PHf5S"RE-I,E.... "0 OR OIHER 1'0clliH PRESSURE ..oDL

tSCAP[- AI" AP"NOPRIAIE ESCAPE-IYPE SElf-CO"'''INlO BREA1tllNG "~PAIl"IlIS.

FL.Il FII.HIG'"It.G A/iU Ullltk ' ..MEuIAIEu DAIlGlHOllS 10 l.IrE Ok IIlAI."1 CO'4OIIiOIlS:

A/I~ SElF-COIlIAIIleD BReAIIII"G APPARAluS IItAI II"S .. FUll F..CEPIECE ""0 IS
O~ERAIED IN .. PRLSSURE-DEWAND OR OIHIR PO~III'E'PRlS~uRE 1l0DE.

A"Y SUPPII,o-AIIl RESPIR"'OR lilA' liAS .. Filii F"CEPIECE "IlO IS OPEH"lfli IN ..
P,.ESSUHE-oi"'NiJ OR OIHER POSIIIVE-I'RfSSI,RE "ODE IN COllBIN .. IION 1Il1l11 AN
.. U_ILIAA, SElF-CONlAINEO BRE"IHING .. PP .. R"IUS OPER .. IED TN PRESSURE-O' .... "D
OR OI"ER POSII nE-PRESSU"E "DOE.

ClOIUlliG:
E"PIO,EE "uS, ..UN AI'PIHlPRIAIE pROIECII"E II ..PElWIOIlSI CIOIIIIIIG ..1m lQllll'''lIli
10 fRHE"1 REI-E"lEll DR PRO,OllGlD solN CONI .. O ""H THIS 5UBSI .. H,·E.
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Appendix D

Physical and Biological Hazard
Information Sheets



•

PHYSICAL HAZARD INFORMATION SHEET:
UNDERGROUND UTILITIES

Underground utilities pose hazardous to workers involved in drilling, excavation, soil vapor
contaminant analysis, and other invasive operations. These hazards include electrical
hazards, explosion, and asphyxiation, as well as costly and annoying hazards associated with
damaging communication, sewer, water, and/or irrigation lines.

The estimated location of underground installations, including sewer, telephone, fuel,
electric, water lines, or other underground installations that reasonably may be expected to
be encountered during invasive work shall be determined prior to the start of any invasive
work. This may be determined by contacting appropriate utilities, contacting a utility
clearance service, using site maps and prominent site features, using a pipe and cable locator,
etc. Buried utilities encountered during invasive operations must be protected while digging
to prevent risks to site personnel and damage to the utilities.

Site-Specific Hazards' and Protective Measures: Drilling/trenching operations must be
cleared prior to initiation.
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PHYSICAL HAZARD INFORMATION SHEET:
ELECTRICAL HAZARDS

Overhead power lines, electrical wiring, electrical equipment, and buried cables pose risks to
workers of electric shock, burns, muscle twitches, heart fibrillation, and other physical
injuries, as well as fire and explosion hazards. In accordance with OSHA's standard for
Electrical Safety-Related Work Practices (29 CFR 1910.331-.335), protective measures must
be taken when working near live electrical parts, including but not limited to:

• Insulation and guarding of life parts

• Grounding

• De-energizing live parts followed by lockout/tagout to prevent
inadvertent reactivation of the parts

• Electric protective devices (e.g., insulated tools)

• Safe work practices, including:

Inspection of work area to identify potential spark
sources

Maintenance of a safe distance from all live
electrical parts

Proper illumination of work areas
No "blind reaching" around live electrical
equipment

Provision of barriers, shields, or insulation to
prevent inadvertent contact with live parts

Use of non-conductive, intrinsically safe
equipment near live parts.

Overhead lines pose electrical hazards at many sites, particularly for work involving the use
of equipment with elevated parts (e.g., drill rigs, backhoes). If overhead lines cannot be de
energized prior to the start of work, the following minimum distances must be maintained
between the lines and both site workers and the longest conductive object present (including
vehicles with elevated structural parts:

• 10 ft from overhead lines with voltage of 50 kV or less.
• 10 ft plus 4 in. for every 10 kV over 50 kV for overhead lines

with voltages greater than 50 kV. For example, the minimum
distance that must be maintained from a 250 kV line is 16.5 f1.
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PHYSICAL HAZARD INFORMATION SHEET:
ELECTRICAL HAZARDS (Continued)

EA personnel are not permitted to work on electric parts of equipment that have not been
de-energized, locked out, and tagged by personnel trained to work with electrical equipment.
No EA employee may work near energized exposed live parts without the use of any
protective measures. Personal protective equipment designed to protect against electrical
hazards may be specified for certain work operations. The Project Manager is responsible
for ensuring that appropriate safety measures are implemented to protect against electrical
safety hazards on their sites.

Lightning is a hazard during outdoor operations, particularly for workers handling metal
equipment. To eliminate this hazard, weather conditions should be monitored and work
suspended at the discretion of the SHSO during electrical storms.

Site-Specific Hazards and Protective Measures:
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PHYSICAL HAZARD INFORMATION SHEET:
DRUM HANDLING

D-4



Revision: DRAFT
Appendix D

October 1994

PHYSICAL HAZARD AND INFORMAnON SHEET: DRUM HANDLING

Specific safe work practices for drum handling are:

• No manual lifting or moving.

• No stacking drums on top of each other.

• Vehicle exhaust must have spark arrestors in the exclusion zone.

• No spark sources in the Exclusion Zone. The SSHO shall inspect for matches, lighters, battery
operated equipment, sparking tools, and any other potential spark sources. All equipment must be rated
intrinsically safe and hand tools must be non-sparking.

• Drums shall be opened, starting with the most downward drum and working upwind. This will reduce
exposure hazards to the drum opener.

• If remote opening is not feasible, the drum opener shall stand behind a plexiglass shield that is at least
18 inches wide and 6 ft tall to prevent splashers to the worker. A wider shield is preferable, but it may
be necessary to cut indentations for the arms. All other personnel must stand at least 20 ft upwind.

• When drum opening, allow time for possible venting as soon as the seal is broken. Do not remove the
bung or lid until any excess internal pressure has been relieved. Place the bung or lid on plastic
sheeting downwind of the drum.

• If any pressurized drums are discovered, use remote opening and, if possible, open the drum with out
moving it. Instead, remove adjacent drums to create adequate space.

• Sample drums, starting with the downward drum. Use a sturdy step stool as needed to facilitate sample
collection.

• When sampling acids and corrosives use the plastic shield.

• Exercise great caution during sampling to avoid spills. Sample the waste oil drums to develop good
technique prior to sampling the more potentially hazardous liquids.

• Non-essential personnel must remain at least 20 ft upwind from drum sampling activities.

• Replace the bung or lid as soon as the samples are collected. This reduces emissions.

Site personnel should look constantly, closely, and carefully for these basic safety hazards and immediately
inform the SSHO of any conditions that they feel may be hazardous.

NCBC - Davisville Site Safety, Health, and Emergency Response Plan



PHYSICAL HAZARD INFORMATION SHEET:
HEAVY EQUIPMENT HAZARDS

The use of heavy equipment (e.g., backhoes, dump trucks, generators, compressors, etc.)
may pose a variety of health and safety hazards to site workers.

All heavy equipment work must be conducted only by trained, experienced personnel.
Equipment backing up, swinging loads, buckets, booms, and counter-weights pose serious
hazards to ground personnel. If possible EA personnel must remain outside the turning
radius of any large, moving equipment. At a minimum, EA personnel must maintain visual
contact with the equipment operator when the equipment is active.

No EA personnel are permitted to work underneath heavy equipment, because this practice
poses serious crushing hazards.

Belts, pulleys, sheaves, gears, chains, shafts, clutches, drums, flywheels, and other moving
parts of equipment can pose injury hazards. No guard, safety appliance, or other device may
be removed or made ineffective unless repairs or maintenance are required, and then only
after power has been shut off and locked out. Safety devices must be replaced once
repair/maintenance is complete.

Exhaust from all equipment powered by steam or combustion engines must be properly
located so that release of exhaust does not endanger workers or obstruct the view of the
operator. Gasoline-operated equipment must be re-fueled properly to prevent fire hazards;
power must be off, no smoking allowed, and proper dispensing equipment must be used.

,
When not operational, equipment shall be set and locked so that it cannot be activated,
released, dropped, etc. Backhoe buckets must be lowered to the ground.

Site-Specific Hazards and Protective Measures:
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?HYSICAL HAZARD INFORMAnON SHEET: VEHICLE AND PEDESTRIAN
TRAFFIC

a· at certain sites. panicularly active sires in busy areas. presents a hazard to site
~ el. Equipment must be located in an are:! that docs not present hazards to
ISlanders. Barriers must be used to separate [he work areas from both vehicle and
;riesrrian tmific areas and to prevent inacivc:te."lt entry of either type of traific into the
ark area. The demarcated area must indude adcouate Duffer zones between the actual
JTK a~ and traffic areas. Standard traffic cones are not considered adeouate for these
~lIations. due to their iow vertiC3l prorIle. Taller. ::8-in. cones can be effectively
:xiified with warning rlags and barric::.de tape. Safety pennants and plastic or steel "A"
lme type barricades may also be used in high traffic areas. Flashing warning lights
ay also be necessary. Barriers demarcating the work area and buffer zone are required
en if the site is inactive during work operations.

:1pioyees eX?QseC to public vehicuiar trafr1c shall be provided with. and shall wear.
trning vests or other suitable garrr.e:m marked wirh or xJde of re:lectorized or
~h-visibility materiaL

ex~vation ar~. excavated soil materials may be piaced between the hole ami traffic
::lS to act as a barrier to borh vehicle :l.10 pedestrian traffic. Such material must be
\ced in a manner which wiiI not pose engUlfmem t:aurds to either site workers or
stanaers.

e-Soecl:1: Hazards ar:d Protective Me.1sures:.:...--_-------



PHYSICAL HAZARD INFORMATION SHEET:

BIOLOGICAL HAZARDS

Insect Bites/Stings

Protective outer clothing such as gloves, hard hats, and coveralls can help reduce the

potential for insect bites and stings. Insect bite symptoms include redness, rash, swelling,

chills, fever, diarrhea, and vomiting. Any worker who has been bit or stung and shows

symptoms of a severe reaction should seek medical assistance immediately. Workers who

know of any allergies they may have to any insects must advise their employer prior to

engaging in any field activities and may want to carry antidote kits.

To prevent contact with disease-carrying ticks, wear long-sleeved shirts, long pants, and

boots that extend above the ankle with socks pulled over pants cuffs. Permanone insecticide

may be used to kill disease-bearing ticks and may be sprayed only on the outside of clothing

(not directly on skin). Frequently check clothing, skin, and hair for the presence of ticks at

the end of the work day. If a tick attaches to the body, remove by gently tugging with

tweezers where the mouth parts enter the skin. Do not kill the tick prior to removal.

Poisonous Plants

Poisonous plants such as poison ivy may be present on certain sites during part of the year.

Know how to recognize these plants and avoid contact. If contact occurs, wash affected

areas with soap and water immediately.

Snakes/Rodents

On occasion, field workers may come into contact with snakes and/or rodents (rats, gophers,

etc.). In case of a snake bite, which can be fatal, workers must immediately seek medical

assistance and report the incident to the SSHS and Site Manager, according to the procedures

delineated in the SHERP. Prompt medical attention is also required for rodent bites since
many rodents carry rabies and other diseases. Field workers must report rodent bites to the

SSHS and Site Manager immediately according to SHERP requirements.

Site-Specific Hazards and Protective Measures: Biological hazards are expected to be

minimal due to the time of the year for most of the planned activities. However, workers

should keep as much skin as possible covered to protect against bites, stings, etc.

D-8



PHYSICAL HAZARD INFORMATION SHEET:
GENERAL PHYSICAL HAZARDS

Hazardous waste and other field operation sites include many basic safety hazards, such as:

• Holes, ditches, etc., posing fall, cave-in, and other hazards

• Precariously positioned objects, which may cause crushing or other
injuries

• Sharp objects (e.g., nails, metal shards, glass), which may cause cuts,
injection, or other injuries

• Slippery surfaces, posing slip and fall hazards

• Steep grades and/or uneven terrain, posing slip, trip, and fall hazards

• Unstable surfaces (e.g., walls that may cave-in, unstable underground
structures) which may pose fall, crushing, or other injuries.

Basic safety hazards can directly injure workers and create additional hazards. For example,
a person may trip due to uneven terrain, fall and be cut on rusty metal shards, and become
inoculated with contaminants adhering to the metal.

Site personnel should look constantly, closely, and carefully for these basic safety hazards and
immediately inform the SSHO of any conditions that they feel may be hazardous.

D-9



PHYSICAL HAZARD INFORMATION SHEET:
DRILLING

The selection of locations for each drilling activity site will take into account buried utility
pipes, wires, conduits, and tanks, or other potentially dangerous structures. Overhead power
lines and obstructions will also be surveyed. Prior to raising the mast, the area overhead and
surrounding the rig will be checked by the drilling foreman and the SSHO. The longest
conductive object on the drill rig will be located with a minimum of lO-ft clearance from
overhead lines with voltages less than or equal to 50 kV. For lines with voltages exceeding
50 kV, the longest drill rig object must be at least 10 ft plus 4 in. for every 10 kV over 50
kV (e.g., for 250 kV line, clearance must be at least 16.7 ft). The client will inform EA of
the voltages of any overhead lines in the vicinity of drilling operations.

When rotary drilling/sampling, drill rods will not be racked more than 1.5 times the height
of the mast. During drilling operations and rig setup and takedown, all persons who enter
the Exclusion Zone will wear hard hats, safety shoes/boots, and safety glasses/face shields to
protect personnel from the physical hazards.

If during drilling there is any indication that underground tanks, drums, or other containers
are being encountered, the drilling will be halted immediately and the SSHO shall notify the
Program Safety and Health Officer. Indications that a waste container may have been
encountered include: (1) change in the speed or momentum of the auger, (2) visual
examination of auger cuttings, (3) odor noted in the cuttings, and/or (4) the presence of
airborne total volatile organics as measured with a direct-reading instrument.

Work around drilling equipment also involves basic safety hazards (e.g., snapping cables,
slings, ropes, moving heavy equipment, slip and trip hazards, etc.). Accidents may include
head injuries from falling tools and equipment, hand and feet injuries due to moving
equipment, and crushing injuries from unstable equipment or careless moving of equipment.
If possible, EA personnel must remain outside the turning radius of any large moving
equipment. If this is not feasible then, at a minimum, EA personnel must maintain visual
contact with the equipment operator at all times when equipment is active.

D-lO



PHYSICAL HAZARD INFORMATION SHEET:
FIRE/EXPLOSION HAZARDS

Explosion and fire hazards may be present at various sites due to igmtlon of chemicals,
agitation of shock-sensitive compounds, the sudden release of materials under pressure, etc.
All site operations must be conducted in accordance with local fire codes and regulations.
Continuous monitoring for combustible gases is required at sites where such gases may be
present during spark-generating operations. Fire extinguishers and other fire-fighting
provisions may also be necessary. Site personnel must be trained in the use of such fire
fighting equipment prior to the start of work operations. Site-specific requirements for
monitoring and fire emergency equipment must be specified in the SHERP.

Site-Specific Hazards and Protective Measures:
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PHYSICAL HAZARD INFORMATION SHEET
NOISE HAZARDS

Work around large equipment often creates excessive noise. The effects of nOIse can
include:

• Workers being startled, annoyed, or distracted

• Physical damage to the ear, pain, and temporary and/or permanent
hearing loss

• Communication interference that may increase potential hazards due to
the inability to warn of danger and provide for proper safety precautions
to be taken.

If workers are subjected to noise exceeding an 8-hour time-weighted average sound level of 85
decibels on the A-weighted scale (dBA), feasible administrative or engineering controls shall be
instituted to reduce noise levels to or below the permissible values. All personnel exposed to
excessive noise levels shall be provided with and shall wear a hearing protection device which
effectively protects the workers. OSHA regulations on noise can be found in 29 CFR Part
1910.95.

Site-Specific Hazards and Protective Measures:
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PHYSICAL HAZARD INFORMATION SHEET:
MATERIAL HANDLING/MOVING/LIFTING

Improper materials handling accounts for a large number of occupational injuries. Materials
handling at hazardous waste sites can vary from heavy equipment handling to manually
handling items. Hazards associated with materials handling include physical injury,
detonation, fire, explosion, and vapor generation.

When using equipment to move materials, proper work practices must be followed.
Equipment used must be designed for the task to be performed. Equipment must be
inspected regularly by the SSHO and the Site Manager, and damaged or defective equipment
must be removed from service. Planning is critical when handling materials. The Site
Manager, in conjunction with the eTO Manager, must plan where the materials are to be
moved, taking into consideration the current location of such materials and hazards associated
with moving them. Routes for moving materials must be clearly outlined, with paths cleaned
of all obstructions so materials may be transported.

Injuries to the back and abdominal muscles from improper lifting of loads is one of the most
common occupational injuries reported. Such injuries can range from relatively mild strains
to major permanently disabling injuries. Before lifting any load, personnel should consider
the overall weight, distribution of weight, unwieldiness or awkwardness of the load, distance
to be carried, obstacles to be negotiated, site conditions, and visibility. Loads should be
inspected for slivers, sharp edges, slippery surfaces, etc. prior to lifting.

Loads should be lifted using the power of the leg muscles rather than the back, stomach, or
arm muscles. Approach the item to balance the'load evenly. Never bend over when lifting.
The back should be kept straight and the arms nearly parallel with the body. The knees
should be bent to grasp the load. Lifting should be done by straightening the legs, holding
the load as close to the body as possible, and the back remaining as straight as possible.

Bulky, heavy loads should be handled by at least two people, ensuring that the load is level
.and evenly distributed between all personnel helping to carry it. All carriers should know
the destination and path for the load.

Site-Specific Hazards and Protective Measures: .
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~YSlr..';'L HAZARD I~FORMA TION SHEET: COLD sTREss

Jid stress haz.arcis are most iikeiy to occ:.:r at low temocratures or Jow wind chillC. with wet, windy conaitio~s also contributing to" risks. All personneJ should be
m with cold stress symptoms. which indude: .

Hypothei,T1~jl: Cold-induced decreasing of the core body temperature that produces
shivering, :mmbness. c:,owsiness. and muscular weakness. If severe enough, it can
leaci to unconsciousness and death.

FrQstbite: Constriction of blood vessels in the extremities, decreasing the suppiy of
warmmg blood. May result in iormation of ice crystals in the tissues, causing tissue
damage. Condition may range irom frosmip which is a numbing of extremities. to
deep-ire.:a::ing tissue beneath the skin. Symptoms inciucie white or grayish skin.
blisters. numbness. mental confusion. raiiing eyesight, :':linting, shock. and cessation
of bre:1thing. Death may occur from heart failure.

in in the extremities may oe L~e ;'irst warning of cold stress. ::md prec.:l.utions (see
~ow) should be taken to reduce expOsure. Maximum seve:e shivering must be taken as
ign of immediate danger to the worker. :JJ1d ex?Osure to cold must be immediately
mimued. Personnel exhibiting signs ana symptoms of cold stress must be removed
'm the site. decontaminated. ana given appropriare Tirs: aid. Emergency medical
ViceS must be conr.ac:ed if symptoms are severe (e. g., more than numbness of the
rcmities or shivering). When air :e:i:oe::ltures are jess than 36° F (inciucing wind
~o~i<ers ',lin? ~~~e imrr.~rs.cd i.n water or whose ~:ot~ing Deco~es wet must be
d.,te~y provlOeo a C:1:mge or c:othmg <ma be tre:l.lcd :or n)'pothermm.

prevent cold stress when air temper.lture is less :.han 40°F (including wind chim,
'sonnei shouid wear iayers of loose-ritti:1g clothing inciuding insujated coverails. head
!ering, :lno boors. Protection of the hands~ feet. and head is panicularly important
:.1.use these are likely to be injured first by cold. However. actual injury to hands.
~. and head is not likely to occur without prior development of eariy signs of
)Q(herrnia such as numbing and shivering. Bare skin contact with cold surfaces (beiow
'F) must be avoided. Personnel should wear wind-resistant outer shell to decrease
:d chill effects. No continuous exposure to cold is permitted when the air speed and
:perature resuits in an equivalent chin temperature of 26°F or less.

emperature-depe.'1dem work regimen limiting lengthy periods of outdoor activity may
neccssarv. Workers entering heated shelters shouid remove the outer laver of clothing
: loosen ~emaining clothing to permit sweat evaporation. Dehydration ~ust be avoided
drinking warm drinks or soups.

;-Soecifi: Hazards and Protective M~ures:



PHYSICAL HAZARD INFORMATION SHEET: :tEAT STRESS

'.nc.i working under high-temperature conditions or wearing proteCtive clothing while
I g in warm temperatures are subject to heat stress. Symptoms of heat stress may
lclude:

Heat Cr.unps:
~fuscie spasms in the :?bdome:1 or Jimbs. Frequent rest periods anci
!luid intake are appropriate m~ures to prevent or reduce heat cramps.

He.:lt Exhaustion:
Severe dehydration; pale. clammy skin; ~rofuse sweating; dizziness,
light-headedness: slurred speech: rapid pulse: confusion: fainting;
fatigue: cool skin: nausea. Affectcri personnel shouid be exerted from
the site, decontaminated promptiy, set in cooL shaded area. and given
fluids siowiy.

Heat Stroke:
Life-threatening conOItlOn occ:.:rring when the' body's
temperature-regulating system ir:1properiy functions. Hot dry skin:
rapId. dee? breathing; lack of perspiration: delirium; high fever (often
106°F or more), nausea: unco:1sciousness. Brain damage and/or death
:ilay occur. if body tem~r.lture is not rcdu~. Provide Huids, use
cooiing devices (hose-down or s~ower), CJ.i] emergency medical
services or transport to hospital immediateiy.

event heat stress by resting frequently in a shaded area and consuming large quantities of
~sh potable water~ than amount needed to simpiy "quench thirst"). Drink at least 8
of water or Gatorade every 2 hours when :emperatures exceed 75°P.

heal stress symptoms arc wide-s!Jre:lc among workers or observed frequently, the SSHS
Juid impieme:1t an appropriate work-rest period so that after 1 minute of rest, a person's
an rate (fiR) does not exceed 110 beats per minute (bpm) based on pulse. If the HR
:eeris 110 bpm, the next work period should be shortened by 33 percent, while the length
the rest period remains the same. If the HR is 110 bpm at the beginning of the next rest
riod, the following work cycle shouid be reduced by 33 percent. A healthy individual's
:ting HR is usually 60-72 bpm.

e-Specific Hazards and Protective Measures:
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ATTACHMENT E

SITE SAFETY AND HEALTH ACTIVITY REPORT

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32
CTO NO.: 0032

Weather Cond.: Onsite Hours: From To

Changes in PPE Levels(a) Work Operations Reasons for Change

Site Safety and Health Plan Corrective Action Corrective Action
Violations Specified Taken (yes/no)

Observations and Comments:

Completed by:
Site Safety and Health Officer Date

(a) Only SSHO may change PPE levels, using only criteria specified in SHERP.
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Appendix F

Environmental Monitoring Record



APPENDIXF

ENVIRONMENTAL MONITORING RECORD

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32
CTO NO.: 0032

INSTRUMENT:

CALIBRATION: Gas: Cone: Span:

Time Monitoring Location Reading Corrective Action Taken(a)

,

Comments:

(a) Corrective actions taken must be documented whenever readings at or above action levels are reached.

Recorded By:
Site Safety and Health Officer Date

F-l
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STARTUP AND CALmRATION PROCEDURE FOR
THE HNu PHOTOIONIZATION DETECTOR,

MODELS HW-IOI AND PI-IOI

STARTUP

1. Connect the probe to the readout assembly, making sure that the red interlock switch is
depressed by the ring on the connector.

2. Turn the function switch to BATT. The needle should move to green region. If not, the
battery needs to be recharged.

3. Zero Set--Turn the function switch to STANDBY. Allow the instrument to warm up at
least 1 minute. Set the zero point with the ZERO set control.

CALmRATION

1. Fill empty Tedlar bag with 100 ppm isobutylene gas standard (used to calibrate HNU to
55 ppm). Attach probe to Tedlar bag. Do not connect HNU probe directly to
isobutylene tank.

2. Turn the Function Switch to the 0-200 range position and note the meter reading. If
meter does not read 55 ppm, use the SPAN Control Knob to set the meter reading at
55 ppm. Lock the SPAN Control Knob.

3. Record identity and concentration of calibration gas and the SPAN Control setting on the
Environmental Monitoring Record each time the instrument is calibrated.

4. Re-calibrate the HNU each time the instrument is turned off. Place the instrument on
STANDBY when not in active use during the work day.

,CAUTION: Check the battery charger frequently throughout the work period--do not allow
the needle to fall below the green line when the function switch is on BATT.
If needles approach the left range of this green line, stop and recharge the
instrument.

Probe must be attached to the readout assembly, with the interlock switch fully
depressed, in order to recharge the instrument.
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STARTUP AND CALffiRATION PROCEDURE FOR MODELS OVA-128
AND 128-GC CENTURY ORGANIC VAPOR ANALYZER

STARTUP

1. Connect the probe/readout assembly to the Sidepack Assembly by attaching both the
sample line and the electronic jack.

2. Move the Instr/Batt Switch to the BATT position and check that readout needle moves
beyond the white "batt check" line.

3. Move the Instr/Batt Switch to the "On" position and warm up at least 5 minutes.

4. Tum the Pump Switch on, set Sidepack Assembly in upright vertical position, and make
sure that sample flow rate is approximately 1.5-2.5 units. If less, check filters.

5. Set CALIBRATE Switch to the Xl position, and use CALIBRATE knob to set meter to

read O.

6. Open the HYDROGEN TANK VALVE one or two turns. [Hydrogen Tank pressure
should read at least 1,500 psi if 8-hour supply is desired. Otherwise, shut down
instrument and fill tank with hydrogen.] Open HYDROGEN SUPPLY VALVE one or
two turns. Hydrogen Supply Pressure Indicator should read between 8 and 12 psi.

7. Wait approximately 1 minute, then depress IGNITER Button until hydrogen flame lights
(meter needle will jump upscale and faint "pop" may be heard if flame ignites). Do not
depress igniter more than 6 seconds. If flame does not light, wait 1 minute and tray to
re-ignite.

8. Use CALIBRATE know to "zero" out background by setting CALIBRATE Switch to Xl
and reading zero on meter. To avoid false flame out alarm, set meter to 1 ppm with
CALIBRATE knob and make differential readings.

CALIBRATION

1. Fill empty Tedlar bag with 100 ppm methane gas standard.

·2. Use Tygon Tubing to connect bag to probe on OVA Readout Assembly. Never connect
the OVA directly to methane gas tank.

3. Set CALIBRATE Switch to XlO and read meter. If meter does not read 100 ppm, use
the GAS SELECT KNOB to set the readout meter to correspond to 100 ppm. Lock the
GAS SELECT KNOB.

4. RECORD identity of calibration gas, concentration, and GAS SELECT reading on
Environmental Monitoring Record each time instrument is calibrated.
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Appendix H

Site Entry and Exit Log



APPENDIXH

SITE ENTRY AND EXIT LOG

I I I I
Time

IDate Name Representing In I Out



Appendix I

Emergency Information



APPENDIX I

EMERGENCY INFORMATION

SITE: Naval Construction Battalion Center, Davisville
CTO NO.: 0032

Project No. 29600.32

Nearest telephone (give location, directions, and telephone number):Building No. 404, East of the
intersection of Davisville Rd and Route I.

Other site communication equipment:

Name I Phone Number

Ambulance: 8150 Post Road, N. Kingstown

Police:

Fire:

Hospital:

Security:

8166 Post Road, N. Kingstown

8150 Post Road, N. Kingstown

Kent County Memorial HospitiU,
445 Toll Gate Road, Warwick

Sergeant of the Guard

(401) 294-3311

(401) 294-3344

(401) 294-3344

(401) 737-7000

(401) 267-2541

Directions to Hospital: Exit NCBC Davisville by traveling west on Davisville Road. Proceed to entrance
of NCBC Davisville. Proceed under Route 2 overpass onto Devil's Food Road. Continue approximately 2
miles on Devil's Food Road and tum right onto Route 4 North. Take Route 4 North to Route 95 North.
Take the first exit off of Route 95 onto Route 117. Take a left onto Route 117. Proceed one block to a
traffic light and tum right. Follow road and bear right at first intersection. Follow road to the end and take
a left onto Toll Gate Road. Hospital will be on your right.

NATIONAl. RESPONSE CENTER: 1-800-424-8802

NAVFAC Technical Manager

CTO Manager: Nick Lanney

Site Manager: George Lukert

Site Safety and Health Officer: Susan Braun

Program Manager
Charles Houlik, Ph.D., CPG

Deputy Program Manager
Sam Morekas

Program Safety and Health Officer
Kris Hoiem, CIH

EA Corporate Safety and Health Officer
Clayton Bock

EA Medical Services
Medical College Hospital, Bucks County Campus
Warminister General Hospital
225 Newtown Road
Warminister, Pennsylvania 18974

Poison Control Center

In case of accident or exposure, contact the EA Human
Resources representative within 24 hours:

Toni Sircely

(617) 784-1767

(617) 784-1767

(617) 784-1767

(410) 771-4950 (work)

(410) 771-4950 (work)

(410) 771-4950 (work)
(410) 357-5485 (home)

(410) 584-7000 (work)

(215) 441-6600

(800) 822-9761

(410) 584-7000



NOTE: The eTa manager will verify telephone numbers and check with the emergency responder to ensure
coordination. The medical facility will be contacted to determine the ability and desire to treat
potentially contaminated patients.
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Appendix J

Accident Investigation Report



AC:;:DENT INVESTIGATiON REPDRT
::.lPANY ;CDRESS _
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This appendix presents the subsurface investigation procedures for the drilling of borings, the
installation of monitoring wells; and the collection and handling of soil, bedrock core, and
ground-water samples. This appendix also outlines equipment decontamination and
investigative waste handling procedures.

1. DRILLING PROCEDURES

This section presents the procedures for drilling activities, borehole logging, and borehole
backfilling. The drilling activity will be performed using the following guidelines:

• Obtain Base approval for boring locations.
• Obtain all Base, Rhode Island Port Authority (RIPA), and Digsafe (800-225-

4977) clearances for boring locations.
• Mitigate contamination of the aquifer by the drilling equipment.
• Mitigate inter-aquifer contamination.
• Following installation of the monitoring wells, mitigate vertical seepage of

surface water runoff into the monitoring well opening and contact points with
ground surface.

1.1 Drilling Location Clearance

Digsafe and RIPA clearance will be obtained prior to any drilling activities. Both Base and
RIPA personnel will locate and mark all underground utilities in the vicinity of the Site prior
to any drilling or digging. EA will obtain any required drilling or digging permits necessary
for completion of the field work at the Site. This clearance will be coordinated by the EA
eTO Project Manager.

1.2 Drilling Procedures

Borings will be performed to obtain subsurface soil and rock samples and allow for the
installation of each monitoring well. The following five monitoring wells are planned for
installation at Site 09: 09-MW-14 and 09-MW-15 to be screened in the lower portion of the
upper aquifer, 09-MW-16 to be screened in the silt unit, and 09-MW-17 and 09-MW-18 to
be screened in the bedrock. Four wells to be screened at the bottom of the unconsolidated
material are planned at Site 03.

1.2.1 Soil Boring

The soil borings/monitoring wells will be advanced using 4.25-in. inside diameter (ID)
hollow stem augers with a center hole plug except for 09-MW-16. Well 09-MW-16 (to be
screened in the silt unit) will be drilled using a combination of methods to mitigate cross
contamination of geological units/aquifers. The hollow-stem auger method will be used
through the landfill material and into the native geological material to a total depth of 15 feet
below grade. Then, 4-inch diameter steel casing with a drive shoe will be placed through the
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augers. The casing will be driven and drilled out via the rotary wash method to the top of
each split spoon sample interval (refer to Section 1.4.2, Site 09, regarding sample
frequency). The driving and drilling will continue until the bottom of the steel casing is 5-10
ft below the upper surface of the silt unit. The inside of the casing then will be flushed with
water from the acceptable source (Section 1.3) to remove potentially contaminated drilling
fluids. Samples of the water discharged from the casing will be collected in clean glass jars,
and then, headspace vapor measured with a PID by following the procedures presented for
soil samples in Section 3.1.1. The flushing will continue until the measurements of 3
consecutive samples are less than 2 PID units. Rotary wash drilling with new drilling fluid
will then continue beyond the bottom of the steel casing to the top of bedrock with split
spoon sampling of soil at the frequency presented in Section 1.4.2. For 09-MW-17 and )09
MW-18, refer to Section 1.2.3 (Rock Coring) for the drilling method to complete the
borehole.

Drill (soil) cuttings and mud will be containerized and handled in accordance with the
procedures in Section 7.2. The vapor in the area above the borehole will be monitored with
a photoionization detector (PID) equipped vapor analyzer with 11.7 ev probe (e.g., a
Photovac MicroTip or similar). The PID will be calibrated each work day before work
begins, before the beginning of the afternoon drilling, at the end of the day, and as required
in the field.

Drilling and sampling equipment including drill pipe, sampling tools, and auger flights will
be free of potentially contaminating materials and will be steam cleaned prior to use at each
well/boring as stated in Section 7.1.2. The drill rig will be steam cleaned prior to use at
NCBC - Davisville and as required by the EA field geologist. The rig will be free of leaks
which could potentially contaminate the borings. No grease will be used on drill pipe joints.

1.2.2 Rock Coring

At Site 09, the bedrock borings will extend through the gray silt unit. Hollow stem augers
will be used to drill to the base of the silt unit. However, if evidence of high concentrations
of vac, such as elevated soil headspace screening results or solvent odors, is found when
drilling 09-MW-17 or 09-MW-18 (wells to be screened in bedrock), the field team leader
will stop drilling activities, and notify the CTa Manager. The CTa Manager will evaluate
the situation to determine if the boring should continue to be advanced using hollow stem
augers or 4-in. casing and rotary wash techniques, as is proposed for 09-MW-16.

The rock coring method will be used to drill approximately 20 - 30 ft into bedrock. The
primary objective of rock core sampling is to obtain a continuous sample of the intact rock
mass to allow visual evaluation of the geologic and hydrogeologic properties of the rock. In
addition to collection of rock samples, the completed rock-core borehole will be used to
conduct packer testing (Section 2.6) and install a monitoring well to permit the collection of
ground-water samples.

For rock coring at Site 09, a double-tube core barrel with either a rigid- or a swivel-type
inner tube will be used. The rigid-type inner tube will be fixed rigidly to the core barrel
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head so that it rotates with the outer tube. The swivel-type inner tube will be supported on a
ball-bearing carrier which allows the inner tube to remain stationary (or nearly so) during
rotation of the outer barrel. The sample or core is cut by rotation of the diamond bit (NX
size = 2.980 a.D.).

The swivel-type, double-tube core barrel will have either an inner solid or split-tube.
Depending on the quality of the rock being cored, the inner tube may be alternately used.
The solid tube will be used primarily in very sound and competent portions of the rock,
while the split tube will be used in the weaker and more weathered portions. All coring
equipment will be steam cleaned prior to use at each boring location as stated in Section
7.1.2.

Drilling and sampling equipment including drill pipe and sampling tools will be free of
potentially contaminating materials and will be steam cleaned prior to use at each well/boring
as stated in Section 7.1.2. A centralized staging and decontamination area will be established
at the Activity. The staging area will have access to portable water and be large enough to
store drilling and sampling equipment. Decontamination procedures are presented in Section
7.1.2.

1.3 Water Source

Water for drilling, steam cleaning, and other necessary field activities will be arranged by
NCBC - Davisville. The boring contractor will be responsible for obtaining and transporting
all water to the drilling areas for required uses. EA will sample the water at each source and
test it for the same parameters specified for ground-water samples in Chapter 3.3 of the
Work Plan. This information and documentation of the source of the water (i.e., fire
hydrant location, etc.) will be is used to evaluate the potential impact the water source may
have on the analytical results for samples collected from the planned borings/wells.

1.4 Split-Spoon Sampling

Soil sampling will be performed using a stainless-steel, split-spoon sampler measuring 1-3/8
in. ID, 2 in. OD, and 24 in. in length. The sampler will be inserted into the borehole to the
top of undisturbed material, and then driven a total of 24 in. using a 140-lb hammer falling a
distance of 30 in.

1.4.1 Site 03

Split-spoon sampling of the soil will be performed every 5 ft to the bottom of the
boring (bedrock). The soil samples will be used for general stratigraphic
identification, headspace vapor analysis (Section 3.1.1), field GC analysis (Section
3.1.2), and chemical analysis (Section 3.1.3). Prior to each use, the sampler will be
decontaminated as presented in Section 7. 1.2.
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For the two shallow monitoring well borings, split-spoon sampling of the soil will be
performed every 5 ft to a depth of 20 ft, and then, continuously to about 5 ft into the
silt unit. The boring for the monitoring well to be installed in the silt unit will be
sampled in the same manner as the shallow wells, then continue at 5-ft intervals to the
top of bedrock. The soil portion of the borings for wells to be completed in bedrock
will be sampled at 5-ft intervals to the top of bedrock. The soil samples will be used
for general stratigraphic identification, headspace vapor analysis (Section 3.1.1), and
chemical analysis (Section 3.1.3). Prior to each use, the sampler will be
decontaminated as presented in Section 7.1.2.

1.5 Borehole Logging

The boring (drilling) activities will be observed by an EA Geologist or Geotechnical
Engineer. The Geologist/Engineer will log the subsurface conditions encountered in the
boring and record the information on a soil boring and rock core log as appropriate.

1.5.1 Borehole Logging Requirements (Soil)

Soil samples will be visually classified in the field using the Unified Soil Classification
System. An example of a soil boring log is shown in Figure B-1. Borehole logging
requirements will include, as a minimum:

1. Logs will be prepared in the field, as borings are drilled, by an EA Geologist
or Geotechnical Engineer. Each log will be signed and dated by the preparer,
and QC checked in the office by a Senior Geologist.

2. Borehole depth information will be direct measurements accurate to 0.1 ft.

3. Logs will be prepared on a Soil Boring Log Form (Figure B-1).

4. Relevant information blanks in the log heading will be completed. If surveyed
horizontal control is not available at the time of drilling, location sketches
referenced by measured distances or prominent surface features (where present),
will be shown on, or attached to the log.

5. Log scale will be 1 in. = 1 ft.

6. Material ~ype encountered will be described on the log form.

7. Unconsolidated materials will be described as follows:

a. Descriptive USCS classification in accordance with ASTM D 2488-84.
b. Consistency of cohesive materials or apparent density of non-cohesive

materials.
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c. Moisture content assessment, e.g., moist, wet, saturated, etc.
d. Color.
e. Other descriptive features (bedding characteristics, organic materials,

macrostructure of fine-grained soils, e.g., root holes, fractures, etc.)
f. Depositional type (alluvium, till, loess, etc.)
g. Fill material will be described using b, c, and d (above), plus organic

material and content (e.g., wood, plastic, glass, paper, metal).

8. Logs will clearly show the depth intervals from which samples were collected.

9. Logs will identify the depth at which water is first encountered and the depth to
water at the completion of drilling. The absence of water in borings will also
be indicated. Where monitoring wells are installed, the stabilized depth to
water will be recorded also. Stabilized water level data will include time
allowed for levels to stabilize.

10. Logs will show borehole and sample diameters and depths at which drilling or
sampling methods or equipment change.

11. Logs will show total depth of penetration and sampling. The bottom of the hole
will be clearly identified on the log with the notation "Bottom of Hole."

12. Logs will document the use of drilling fluids, including: source of make-up
water and additives by brand and product name. If drilling with compressed
air, document the type of air filter used.

13. Logs will document drilling fluid losses including depths at which they occur,
rate of loss, and total volume lost.

14. Logs will show the depth and type of temporary casing used, if any.

15. Logs will include all other information relevant to the investigation, including
but not limited to:
Odoas;

InD/FID measurements or other field screening or test results; and
tlbserved evidence of contamination in samples, cuttings, or drilling fluids.

1.5.2 Borehole Logging Requirements (Bedrock)

Borehole logging will include at a minimum,

1. Logs will be prepared on a Core Log Form (Figure B-2).

2. The core bit size shall be indicated on the first sheet of each Log of Core
Boring.
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3. Infonnation will be recorded on the log in reference to the depth scale which is
divided into O.5-ft. increments. The field geologist/engineer shall indicate
"tens" units on the depth-in-feet scale, as appropriate.

4. The geologist/engineer shall record drilling activities in chronological sequence
and with respect to the depth scale. Equipment changes and shift start stop
times are documented in this item with notation of time (24 hour clock) and
date of occurrence and depth of the boring at the time of occurrence.

Start and stop time (24 hour clock) for each core run shall be recorded.
Interruptions in coring shall be documented by time of occurrence and
description of the problem and its resolution. Coring rates and depths of
changes in coring rate shall be recorded.

The depths of intervals of nonrecovered core shall be identified and an
evaluation of the reason for loss recorded.

Casing depth, cement or grout used, changes in core bit size, and changes in
color of circulating water/ drilling fluid shall be recorded. Quantitative
estimates of fluid losses and gains and the interval over which they occur shall
be indicated. These estimates shall take into consideration losses due to spillage
and intentional wasting (i.e., recirculation tank cleaning). The brand name and
amount of any bentonite used, the reason for its use, and start (by depth) of this
use shall be recorded.

A narrative description of all special problems and their resolutions shall be
recorded on the boring log, (e.g., hole caving, recurring problems at a
particular depth, excessive grout takes, plugging of the core barrel, unrecovered
tools).

A narrative description of the grouting of the borehole or the completion of the
monitoring well shall be recorded on the boring log.

5. Core runs shall be numbered consecutively down the hole as perfonned and
indicated on the log with horizontal lines at the appropriate depth and the core
run number recorded in the lower left quadrant of the indicated core run.

6. Total core recovery shall be detennined in feet (± 0.1 ft) and recorded on the
log.

7. Total core recovery as a percent of the length of the core run shall be
detennined for each core run and recorded on the log.

8. The Rock Quality Designation (RQD) as a percent of the length of the core run
shall be detennined for each core run and recorded on the log.
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The sum of the total length of core recovered in each run, counting only those
pieces of core which are 4 in. (10 cm) in length or longer and which are hard
and sound, divided by the total length of the run, represented as a percentage.
If the core is broken by handling or by the drilling process, the fresh broken
pieces are fitted together and counted as one piece provided that they fonn the
requisite length of at least 4 in. (10 cm).

Relation of RQD and Rock Quality
ROD (%) Designation of Rock Ouality

0-25
25 - 50
50 - 75
75 - 90
90 - 100

Very Poor
Poor
Fair
Good
Excellent

9. The standard name of the rock units intersected shall be indicated. Fonnation
or member name or other geologic unit names shall be used when the
stratigraphy is known.

10. The angle of bedding, foliation, schistosity, etc. shall be recorded as the dip
angle as measured from the perpendicular to the core axis.

11. The angle of fracture, joint, fault, or seam surfaces shall be measured from the
perpendicular to the core axis and graphically illustrated to scale.

12. The dominant type of coatings or fillings present in each of the fractures or
seams shall be recorded. Slickensides shall be identified as dip-slip or strike
slip; or the "rake" in degrees recorded.

13. Standard rock symbols shall be used in the graphic log to show major variations
in lithology; minor changes will be documented in the written lithologic log.

14. Rock cores shall be visually described for the following parameters:

Lithology
Grain Size and Texture
Color
Bedding/Foliation/Banding
Hardness
Degree of Weathering
Solution or Void Conditions
Penneability
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Cores shall be placed in wooden core boxes with the top and bottom of each run clearly
labeled. Core is always placed so it can be "read" like a book, top at upper left; bottom at
lower right. For the standard hinged core box, the hinged side is designated the "upper side"
of the box. Any breaks that are made to fit the core into the boxes shall be clearly marked
and identified as such.

Wooden spacers showing the footage at the beginning and end of each run shall be placed in
the boxes. Spacers should also be used to fill in zones of no core recovery. In addition,
core boxes should be clearly marked on the inside and outside of top cover and each outside
end to identify the job number, the boring number, the numerical sequence of the box (i.e.,
2 of 7), and the footage interval within the box.

When it is necessary to split cores for detailed examination, the cores should be handled
carefully and put back into the box in the same position they were prior to splitting.

Cores are to be stored and secured in a dry location out of weather.

1.7 Backfilling

Soil borings will be completed as monitoring wells. In the event that borehole location has
to be abandoned (e.g., auger refusal from debris or boulder) the borehole will be abandoned
in one of two ways depending on subsurface material. If the abandoned borehole is located
within natural material (sand, silt), the borehole will be backfilled with cement grout (Section
2.2.4). If the abandoned borehole is located within the landfill debris, bentonite pellets/chips
will be used instead of cement grout.
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This section presents procedures for monitoring well installation, well material specifications,
well development, permeability testing, and packer testing.

2.1 Installation

. 2.1.1 Installation Interval

2.1.1.1 Site 03

The four monitoring wells will be screened in the lower 10 ft of the unconsolidated
material. Well construction materials, including screen and riser pipe, filter pack,
bentonite and grout seal, locking expandable cap, and protective cover, are specified
in Section 2.2.

2.1.1.2 Site 09

Five monitoring wells are planned to be installed. Two shallow monitoring wells (09
MW-14 and 09-MW-15) will be screened at the base of the upper aquifer using 10ft
of screen set approximately 1 ft into the silt unit. One monitoring well, 09-MW-16,
will be screened at the base of the silt unit (the lower 5 ft of the unit) and with steel
casing set approximately 5-10 ft into the upper portion of the unit. Two wells (09
MW-17 and 09-MW-18) will be installed and screened approximately 20-30 ft into
bedrock, if steel casing is used, it will be set 5 - 10 ft into the silt unit (see Section
1.2.1). Well construction materials, including screen and riser pipe, filter pack,
bentonite and grout seal, locking expandable cap, and protective cover, are specified
in Section 2.2.

2.1.2 Monitoring Well Construction

The soil borings for the monitoring wells to be installed screened in unconsolidated material
will be drilled using the procedures specified in Section 1.2.1. The screen and riser pipe
(specified in Section 2.2.1) will be installed through the augers or casing with the screen
positioned as described in Section 2.1.1.

Following placement of the well screen, sand for the filter pack (specified in Section 2.2.2)
will then be poured through the annular space between the well pipe and sides of the augers
or casing. When drilling "mud" is used, the "mud" will be thinned to water viscosity prior
to placement of the filter sand. For borings 09-MW-14 and 09-MW-15, the augers will be
withdrawn incrementally as the sand is placed into the well. The sand will be placed 1 ft
below the bottom of, and to a minimum of 2 ft and a maximum of 4 ft above the top of the
screen. If the total depth of a well exceeds 25 ft, the sand will be installed through a tremie
pipe.
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Following placement of the sand, a bentonite seal (specified in Section 2.2.3) will be placed
through the augers or casing in a manner similar to the filter pack. The bentonite seal will
be placed above the filter pack to prevent intrusion of the grout into the filter sand. The
minimum thickness of the bentonite seal will be 2 ft. The bentonite seal will be allowed to
hydrate a minimum of 1 hour before grouting begins.

Following placement of the bentonite seal, the augers (if used) will be withdrawn and the
remainder of the annular space will be sealed with a cement-bentonite grout (specified in
Section 2.2.4). A cement grout will be placed in the annular space between the well casing
and the boring (or steel casing) from the top of the bentonite seal to the ground surface.
Grout will be placed by pumping through a side discharge tremie tube with the lower end of
the tube within 3 ft of the top of the bentonite seal. Pumping will continue until undiluted
grout flows from the boring at the ground surface. Should the top of the bentonite seal occur
within 5 ft of the ground surface, the grout will be poured into the borehole annular space
from the ground surface.

Following completion of the grouting operations, each well will be completed with a locking
expandable cap and a surficial protective steel casing or box (Section 2.1.3). Figure B-3, B
4, and B-5 present examples of well construction diagrams which will be prepared for each
installation.

2.1.3 Protection and Completion of Wells

Throughout the progress of the work, precautions will be taken to prevent tampering with the
well or entrance of foreign material into it. Runoff will be prevented from entering the well
during construction.

The riser pipe of each well will be completed above grade and will be surrounded by a larger
diameter protective steel casing rising 3 ft above ground level and set an approximately equal
distance below the ground surface into the cement grout backfill. The casing shall be
installed in a manner that does not hinder access to the monitoring well for purposes of
taking samples or water level measurements. .

A minimum 3 ft by 3 ft square by 4-in. thick concrete pad, sloped away from the well, will
be constructed around the well casing with the top outer edge at the final ground level
elevation. Three 2-in. diameter or larger steel posts will be equally spaced around the well
and cemented in place outside the concrete pad. The ground immediately surrounding the
top of the well will be sloped away from the well.
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Well riser pipe will consist of new, 2-in. ID, threaded, flush-joint, Schedule 40, polyvinyl
chloride (PVC). The pipe will bear markings that will identify the material as that which is
specified. Each section will be joined by threaded flush-joint couplings to form water-tight
seals. No organic solvents or glue will be used in joining the pipe. The use of a Teflon tape
on threaded joints is acceptable on an as-needed basis, and will be noted on the well
construction log.

Except for the two shallow wells (09-MW-14 and 09-MW-15), well screens will consist of
new, commercially fabricated, threaded lO-ft, flush-joint, continuous lO-slot, 2-in. diameter
PVC. A threaded PVC cap or plug will be placed on the bottom of the well.

For 09-MW-14 and 09-MW-15 at Site 09, stainless steel continuous wrap well screen and
end caps will be used in place of PVC. Stainless steel well screens have been selected over
PVC due to the potential presence of chlorinated solvents at high concentrations (and
possibly DNAPL). Chlorinated solvents can deteriorate (weaken) PVC materials causing
screen slots to close shut under the weight of the well, thus jeopardizing the integrity of the
well and ground-water samples.

Well screens and· riser will be steam-cleaned prior to installation unless they arrive and are
maintained on site in the factory provided packaging.

2.2.2 Filter Pack

The annular space around the well screen will be backfilled with a clean, washed, well
rounded silica sand sized to perform as a filter between the formation material and the well
screen. It is anticipated that a "20/40" sand is an appropriate gradation for the planned .
monitoring wells. The grain size of the filter pack which is used will be included on the well
construction diagram.

'2.2.3 Bentonite Seal

The seal will be comprised of commercially-manufactured sodium bentonite pellets and
granules, not exceeding 0.5 in. in diameter.

2.2.4 Grout Mixture

The cement grout will consist of Type I or II Portland cement (ASTM-C150) and water
added in the proportion of no more than 7 gal per 94-lb bag of cement. Additionally, 3
percent by weight of bentonite powder may be added to the mixture to help reduce
shrinkage.
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Monitoring wells will be numbered sequentially. A permanent corrosion-resistant tag
identifying the well number, depth, date of installation, and top of the inside well casing
elevation will be affixed to the locking expandable cap with steel wire.

2.4 Monitoring Well Development

The monitoring wells will be developed immediately upon completion (prior to grouting) or
no sooner than 48 hours after grouting is completed. Development protocol will be as
follows:

a. Measure static water level. Water levels will be measured using a properly
decontaminated interface probe capable of detecting both separate-phase (NAPL)
and water levels. The probe will be capable of measuring liquid depth to an
accuracy of 0.01 ft.

b. Measure total well depth.

c. Develop the well by alternately surging (via a clean surge block or bailer) and
pumping to remove "fines" from the well screen and filter sand. Continue this
procedure until little or no sediment enters the well but for no less than 2 hours.
At the end of that time, the well will be continuously pumped using an electric
submersible pump (or centrifugal pump, if the depth to water is less than 15 to 20
ft. 'below grade). Temperature, pH, specific conductivity, and turbidity of the
ground-water will be monitored during pumping. Pumping will continue until
these parameters have stabilized (less than ± 0.2 pH units variation and less than
a 10 percent change for other parameters between four consecutive readings) and
the water is clear and free of "fines". If the parameters have not stabilized after
4 hours of continuous pumping, the CTO Manager will be notified.

If well yield is too low to permit continuous pumping or bailing, the well will be
bailed or pumped dry three times.

If any water was introduced during drilling operations, at a minimum, that amount
will be removed during development.

d. Purge and development water shall be containerized and labelled. The drum
labelling will include: date; well number; site name or number; accumulation start
date; and telephone number of the EA office and the pac. Hazardous waste
labels shall not be placed on the drums until the drum contents have been
conclusively determined as hazardous as a result of the laboratory analyses. At
least one label will be located on the side of the drum. A secondary label may be
placed on the top of the drum, if necessary. Waste handling procedures are
further discussed in Section 7.2.
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A well development form will be prepared and completed for each monitoring well installed.
The form will be prepared by the geologist or geotechnical engineer present during the well
development operations. A sample form is included as Figure B-3. Information provided on
the well development record will include, but not be limited to, the following:

• Name of project and site, well identification number, and date(s).

• Date, time, and elevation of the static water level and bottom of well before
development.

• Method used for development, to include: equipment, size, type, make of
bailer and/or pump used during development, and decontamination procedures.

• Time spent developing the well by each method, to include the typical
pumping rate if a pump was used in development.

• Volume and physical character of water removed, to include changes during
development in clarity, color, particulates, and odor.

• Volume and source of water added to the well, and chemical analysis of the
added water.

• Volume and physical character of sediment removed, to include changes
during development in color and odor.

• Clarity of water before, during, and after development, including thickness of
any sediment which settles to the bottom of the jar containing the last one liter
of water withdrawn from the well during development.

• Total depth of well and the static water level immediately after, and
approximately 24 hours after development.

• Readings of pH, dissolved oxygen, PID screening, specific conductance,
temperature, and turbidity taken before, during, and after development.

• Name(s) and job title of individual(s) developing well.

• Name and/or description of the disposal facility/area for the waters removed
during development.
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An In Situ permeability test will be performed on the three newly installed overburden wells
at Site 09 and the four newly installed wells at Site 03, after development. The permeability
tests will be "slug out" or "rising head" tests. A known volume (slug) of water will be
removed from each well using a new clean disposable bailer which should instantaneously
and temporarily lower the water level in the well. Immediately, recording of the water level
rise (recovery) will begin and continue using an In-Situ pressure transducer and data logger,
or similar equipment, until at least 80 percent (as possible) of the recovery to the static water
level in achieved. Data logging will be performed in accordance with the instructions stated
in the equipment operator's manual. The recorded data will be evaluated to estimate
hydraulic conductivity (K).

2.6 Packer Testing ,

Water pressure tests or "packer tests" are in-situ tests performed and used to estimate
permeability of a specific zone in a bedrock borehole. Water pressure tests are used to
estimate bedrock permeabilities for hydrogeologic studies.

Packer tests will be performed after borehole (not well) development is completed. A five
foot section of the borehole is sealed off with the pneumatic packers. Water is then pumped
through the zone between the packers at a known pressure. The rate of flow into the
formation is measured with a flow meter. The permeability of the test zone is then
calculated using the data obtained in the test. The packer testing will start at the bottom of
the borehole, and proceed upward in 5 ft increments until the top of bedrock is encountered.
A typical configuration for the packer test equipment is shown in Figure B-7.

2.6.1 Methodology

The following methodology will be used to conduct the packer test.

1. Flush the borehole with clean water to remove cuttings. Measure the depth of the
borehole, and check for caving.

2. Maintain the test pressures at the pump below the Maximum Water Pressure (Pmax).
This should avoid the chance of hydrofracturing (loosening) the rock mass. Pmax is
determined by the following formula:

Pmax = (HI) (1 psi/ft)

Note: (In highly fractured rock this should not exceed 0.75 psi/ft.)

where,

HI = depth in feet from ground surface to the bottom of the upper packer
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During test operations the water pressures are observed at the gauge. The Maximum
Gauge Pressure (GPmax) is calculated by the following formula:

where,

HI = depth in feet from ground surface to the bottom of the upper packer.

Hz = depth in feet from ground surface to the static water level.

H3 = height in feet of pressure gauge above ground surface.

3. Ensure that the packer system is not leaking.

4. Determine the Packer Inflation Pressure (PIP), by performing the following steps:

Step 1 - Establish Minimum Inflation Pressure (MIP) (i.e., the pressure required to
inflate the packers in the casing so that they can no longer be pushed or
pulled through the casing).

Step 2 - Establish the Static Head Pressure (Ps) in psi at the test depth by the
following calculation:

Ps = (HI - Hz) (0.43 psi/ft)

where,

HI and Hz are as above

Step 3 - Make sure the Packer Inflation Pressure (PIP) equals the Minimum Inflation
Pressure (MIP) plus the Static Head Pressure plus the Maximum Gauge
Pressure (Gpmax) of the test zone between the packers. This is sometimes
written as follows:

PIP = MIP + Ps + Gpmax

5. Determine the static water level in the borehole prior to the installation of the packer.

6. Assemble and install the pneumatic packer equipment in the borehole.

7. Before performing the first test, bleed air out of the lines by forcing water through
the packer system assembly before the packers are inflated. Inflate both packers to
the required packer pressure.
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8. Before starting the test, review the Packer Test Data Sheets (Figure B-7) and record
the following:

• Test number
• Test section (i.e., length)
• Hole size
• Height of pressure gauge above ground surface
• Ground surface elevation
• Depths of rock surface, ground water, bottom of boring, bottom of upper

packer, and to top of lower packer

9. Conduct the bedrock packer test in three steps. During the testing activity,
periodically measure and record the depth to water in the tested borehole. A sudden
rise in the water level or the presence of bubbles could indicate leakage around the
packers. This should be resolved by resetting the packers.

Step 1 - 1/2 Gpmax

Pump water into the system and record observations of gauge pressure and
water meter at 30-second intervals for at least three to five minutes after a
constant rate of flow is reached.

Step 2 - Full Gpmax

Pump water into system and record observations of gauge pressure and water
meter at 30-second intervals for at least three to five minutes after a constant
rate of flow is reached.

Step 3 - Full.Gpmax plus 20 psi increase on the Packer Inflation Pressure

Increase packer Inflation Pressure by 20 psi. Pump water into the system
and record observations of gauge pressure and water meter at 30-second
intervals for at least three to five minutes after a constant rate of flow is
reached. The results of Steps 2 and 3 should be similar. If they are not,
Step 3 should be repeated, increasing the Packer Inflation Pressure by an
additional 20 psi. This is done to check for leakage past the packers.

10. If leakage of water from the packed section into the surrounding rock is so great that
the GPmax cannot be achieved, operate the pump at its full capacity with the bypass
valve closed. Record the volume of water pumped into the test section and the
associated pressure readings at timed intervals. This data will give a minimum value
of the rock permeability.

11. Upon completion of the test, deflate the packers and move to the next test depth.
Complete data sheets (see Figure B-8). Testing will proceed from the bottom of the
borehole to the top of rock at 5-ft intervals.
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Compute the rock mass permeability. Additional data required for each test are as follows:

(1) depth of hole at time of each test;
(2) depth to bottom of top packer;
(3) depth to top of bottom packer;
(4) 'depth to water level in borehole at frequent intervals;
(5) elevation of potentiometric level;
(6) length of test section;
(7) radius of hole;
(8) length of packer;
(9) height of pressure gauge above ground surface;
(10) height of water swivel above ground surface; and
(11) description of material tested.

Item (4) is important because a rise in water level in the borehole may indicate leakage from
the test section or an interconnected bedrock fracture pattern. A sketch of the test equipment
arrangement showing the relative portions of the components should be made for each
configuration used.

The formulas used to compute the permeability from pressure test data are:

K = (QI27fLH) In(L/r)

When L) lOr

(the above formula is used when the length is greater then ten times the radius)

and,

K = (Q/27fLH) sinh- I (L/2r)

When lOr ) L ) r

(the above formula is used when the length is greater than the radius but less than ten
times the radius)

where,

K = permeability
Q = constant rate of flow into the hole
L = length of the test section
H = differential head on the test section
r = radius of the borehole
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It should be noted that when the test is conducted above the water table, H is the distance
from the water pressure gauge to the middle of the test section. When the test is conducted
below the water table, H is the distance from the gauge to the static water level.

2.7 Salinity Measurements/Monitoring of Bedrock Aquifer

Tidal and ground water monitoring program will be conducted at Site 09 for a two to three
day period. Pressure transducers (10-20 psi) will be installed in eight monitoring wells (09
MW-3D, -6D, -9D, -lOD, -13D, and -14 through -18). The pressure transducers will be
connected to a data receiver (Hermit) to record the water level fluctuations over time. A
tidal gauge, which measures changes hydraulic pressure, will be installed to monitor tidal
changes in Allen Harbor for the same period.

Water levels in all monitoring wells will be manually measured at least three times daily
during the monitoring period using an electric water level indicator or interface probe.
Salinity measurements will be conducted at least three times on all monitoring wells when the
water levels are manually measured. The existing piezometers will not be measured for
salinity because the salinity meter probe will not fit into the one-inch piezometers.
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The following subsections present the field procedures for collecting soil and ground-water
samples.

3.1 Soil Boring Samples

Soil sampling will be conducted in a manner necessary to minimize interaction of the sample
with the surface environment. . The protocol and equipment for collection of soil samples are
described in the following subsections.

In order to recover an adequate volume for laboratory analysis, 24-in. long stainless-steel
split spoons will be used. The sample intervals will be noted in the sampling book. The
headspace vapor of soil collected by split-spoon samplers will be screened using a PID
(Section 3.1.1) or field GC (Section 3.1.2). Screening results will be noted on the boring
log. Site specific' sampling intervals are listed below.

Site 03

Split-spoon sampling of the soil will be performed every 5 feet to the bottom of the
boring (bedrock). The soil samples will be used for general stratigraphic
identification, field GC analysis (Section 3.1.2), and chemical analysis (Section
3.1.3). Prior to each use, the sampler will be decontaminated as presented in Section
7.1.2.

Site 09

In the boreholes for the shallow monitoring wells, split-spoon sampling of the soil
will be performed every 5 ft to a depth of about 20 ft below ground surface, and
then, continuously to about 5 ft into the gray silt unit. The borehole for the
monitoring well to be installed in the silt unit will be sampled in the same manner as
the shallow wells, then continued at 5-ft intervals to the top of bedrock. In the
boreholes for wells to be completed in bedrock, split-spoon sampling of the soil will
be performed every 5 ft to the top of bedrock. The soil samples will be used for
general stratigraphic identification, headspace vapor analysis (Section 3.1.1), and
chemical analysis (Section 3.1.3). Prior to each use, the sampler will be
decontaminated as presented in Section 7.1.2.

3.1.1 Headspace Vapor Screening

The headspace vapor screening method requires that soil be collected from every split spoon
and containerized. Field headspace screening of soil samples shall be conducted in
accordance with the following procedures:

• Immediately upon opening thersplit-spoon (or other sample retrieval device)
and after collecting the volatile organic sample, if required), a representative
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portion of the sample shall be collected and placed in a clean, contaminant-free
jar.

• If the volume of sample recovered is insufficient for all analytical
requirements, then the material used in the headspace readings could be
utilized for any non-volatile sample aliquot requirements.

NOTE: If, due to insufficient sample volume, an additional sample was
retrieved immediately below the initial attempt, and additional headspace
reading is not required.

• Seal each jar with at least one continuous sheet of aluminum foil, using the jar
lid to secure the foil.

• Vigorously agitate the sample jar for at least fifteen seconds and then allow a
minimum of ten minutes (or as the environmental conditions dictate) for the
sample to adequately volatize.

• During cold weather the samples shall be warmed to near room temperature
(60 - 70°F) prior to taking the headspace measurement.

• Re-shake the jar and then remove the jar lid. Quickly insert the vapor
sampling probe of a PID with an 11.7 ev lamp through the aluminum foil and
record the maximum meter response (which should be within the first two to
five seconds). Exercise care to avoid the uptake of water droplets or soil
particles. Erratic responses should be evaluated in terms of high organic
vapor concentrations or conditions of elevated headspace moisture.

• Record headspace screening data on the boring log and any other appropriate
documentation (e.g., sample transmittals, field notebooks, etc.) as appropriate.

• The screening instrument (PID) shall be calibrated according to the appropriate
standard span gas and shall be calibrated a minimum of three times daily and
before use and after a long shut down period (Le., lunch breaks, equipment
breakdowns, weather caused breaks, etc.)

• If sample jars are to be re-used in the field, jars must be cleaned according to
field decontamination procedures for cleaning of sampling equipment (Section
7.1.2.2). In addition, headspace readings must be taken prior to reuse to
ensure no residual organic vapors in the cleaned sample jars.

3.1.2 Gas Chromatograph (GC) Field Screening

At Site 03, all soil samples collected from drilling activities will be screened for VOC using
an onsite gas chromatograph (Varian Model 3300 or similar), by "purge and trap/gas
chromatography " (EPA Level II data screening). Soil samples will be selected for more
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qualitative and quantitative laboratory analysis based on the analytical results obtained from
the onsite analysis. Soil samples will be analyzed onsite following a modified EPA SW-846
8010 methodology. The following is a synopsis of the method.

Approximately 5 grams of a soil sample will be placed in the purging vessel. Five ml
of laboratory grade distilled water is then added to the purging vessel. The vessel is
then placed on the purge and trap apparatus, and a heating jacket is placed around the
vessel to facilitate volatilization of organic compounds. Helium or nitrogen is
bubbled through the sample, sparging the compounds from the sample. The
compounds sparged from the sample are absorbed onto a "Tenax" trap. The trap is a
stainless steel tube approximately 24 cm x 4 mm Ld. packed with a "Tenax" polymer.
The "Tenax" trap is then heated and backflushed. This allows the compounds to be
desorbed from the trap and injected into the gas chromatograph (GC) for analysis.

When the sample is injected into the GC, the individual compounds of the sample- are
first separated by an analytical column. As the separated compounds elute from the
GC column, they enter the detectors where an electrical signal is produced. The
signal is then amplified, integrated, and reported as a chromatographic peak. Because
chlorinated solvents are the compounds of concern at Site 03, an Electron Capture
Detector (ECD) will be used.

Concurrent with compounds eluting from the GC column, the data station prints out a
chromatogram which is a continuous graph of the ECD response to the eluting
compounds. Subsequently, a summary of retention times and response factors (peak
area) is printed. Essentially, a calibration analyte (e.g. Trichloroethene) has a known
retention time and known GC response to calibrating concentration; therefore, the
corresponding chromatogram peak for a sample run can be identified by retention
time and quantified by comparison to the calibration response.

The GC analytical system will be calibrated using aqueous standards of selected
analytes. The aqueous standards will consist of cis, and trans, 1,2-Dichloroethene,
Trichloroethene, 1,1,2 - Trichloroethane, and 1,1,2,2 - Tetrachloroethane. The
detection limits for these compounds are 20 ppb, 5 ppb, 5 ppb, and 5 ppb,
respectively. These compounds were previously detected in the ground-water samples
at Site 03 and are the compounds of concern during this investigation.

Calibration standards will be analyzed, each day, prior to any sample analysis and
approximately every eight samples there after. QC sample blanks and duplicates will
be analyzed periodically throughout the screening process. The data will be reduced
by the onsite environmental chemist. All field analytical data will be reviewed by a
senior environmental chemist.
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Each sample will be obtained with a stainless-steel 24-in. split-spoon sampler. Soil samples
will be collected for analysis of TCL VOC (based on headspace screening from either hand
held instruments, GC Screening for Site 03, or field observations).

If headspace screening does not show elevated readings, then soil samples will be selected
for analysis based on the following at Site 09. Shallow borings: one sample from
approximately 2 to 4 ft into native material (below landfill debris) and one sample from
approximately 2 to 4 ft above the sand/silt interface at the base of the upper aquifer; Silt
well: one sample from approximately 2 to 4 ft below the bottom of the outer casing and one
sample from the bottom 5 ft of the silt unit; Bedrock wells: one sample from approximately
2 to 4 ft above the sand/silt interface (bottom of the upper aquifer) and from the bottom 3 to
5 ft of the lower aquifer (above the bedrock).

At Site 03, two soil samples will be selected for TCL VOC laboratory analyses based on GC
headspace screening results. If no VOC are detected, then, soil samples from 2 to 4 ft above
and 10 to 12 ft below the water table will be selected for offsite analysis.

Collection of the VOC soil sample aliquot will occur, without mixing, immediately upon the
opening of the split-spoon. Slough will not be included as part of the soil sample.

3.2 Monitoring Well Sampling

Wells will be allowed to stabilize at least 2 weeks after development and prior to sampling.
Rapid and significant changes can occur in ground-water samples upon exposure to the
surface (exposure to sunlight, temperature, and pressure changes). Therefore, ground-water
sampling will be conducted in a manner which will minimize interaction of the sample and
the surface environment. The equipment and protocol for collecting ground-water samples
follows.

3.2.1 Sampling Equipment

Ground-water samples will be collected from monitoring wells using Teflon bailers. Nylon
twine will be attached to each bailer to lower and raise it into the monitoring well; the twine
will be replaced between sampling events. A submersible pump will be used to purge each
well before sampling.

3.2.2 Field Analytical Equipment

Field analytical equipment to be employed at NCBC - Davisville will include a pH meter,
dissolved oxygen meter, thermometer, conductivity meter, turbidity meter, oil/water interface
probe, water level indicator, and a PID. Each piece of equipment will be checked by EA to
be in proper working order before its use. After each use, the instrument will be checked,
cleaned, dried, and stored in an area shielded from weather conditions.
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A pennanently bound logbook will be maintained for the field instruments used. This
logbook will contain infonnation about the instrument including: calibration; field repairs;
and serial numbers. Instruments will be calibrated before sampling each day, before
afternoon work, at the end of the day, and on an as-needed basis in accordance with the
manufacturer's instructions.

3.2.3 Ground-water Sampling

The sampling protocol will be as follows:

a. Measure Water Level
Using a properly cleaned oil/water interface probe (see Section 7.1.2.2 for
decontamination procedures), detennine the water level in each well and the total
well depth. Calculate the fluid volume in the casing and screen. Prior to purging
any well, determine the presence of dense non-aqueous phase liquid (DNAPL)
using an oil/water interface probe. If a DNAPL is present, a sample of the
product will be obtained, packaged, and shipped to the laboratory for chemical
analysis, but no ground-water sample will be collected.

b. Purge Well
Purge each well for a minimum of three fluid volumes and then, until the pH,
specific conductance, and temperature have stabilized (less than + 0.2 pH units
and less than a 10 percent change for the other parameters between four
consecutive readings). If after five fluid casing volumes, the parameters have not
stabilized to within acceptable units, the EA field team leader and the CTO
Manager will be notified immediately for further instructions.

If the well does not recharge within one hour to pennit at least three volumes to
be removed, record the volume removed, and sample as soon as sufficient
recharge has occurred. Then, notify the CTO Manager.

c. Collect Sample

Sample collection should start at the least contaminated well and to proceed
to the most contaminated well. One trip blank will be included per
shipping cooler containing water samples to be analyzed for volatile
organic compounds. A field duplicate ground-water sample will be
collected from the well having the highest PID or GC screening
measurement of soil samples obtained during the drilling. See Table 4-4
and 4-12 for the number of field duplicate and trip blank samples which
will be collected at each site.

Lower the bailer slowly until it contacts the water surface and allow the bailer to
sink to the desired depth and fill with a minimum of surface disturbance. Slowly \
withdraw the bailer, being careful to prevent contact of the bailer line with the
ground. Tip the bailer and slowly discharge the contents into the appropriate
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sample containers. Repeat the process as necessary to fill each container to the
required aliquot volume. Vials for TCL VOC analysis will be completely filled
without headspace above the liquid portion (to minimize volatilization). Check
that a Teflon-lined silicone septum is correctly placed in the cap and secure the
cap tightly. After the cap is sealed, vials should be inverted and checked for
bubbles. If bubbles are present, they should be eliminated by adding additional
sample water before the vial is resealed. The sample aliquots will be placed into
pre-cleaned containers provided and designated by the laboratory (see Table 4-2).
As each sample is obtained, measurements and observations will be recorded in
the field sampling report (Figure B-9).

Hydrochloric acid will be added as a preservative to the VOC vials prior to
shipment by the laboratory.

3.2.4 Separate-Phase Hydrocarbon Sampling

In the event that a layer of DNAPL is found in the monitoring wells, the depth to and
thickness of the detected DNAPL will be documented. A sample of the DNAPL will be
collected and shipped to the laboratory, where it will be analyzed for its constituents
components. Ground-water samples will not be collected from wells containing DNAPL
(separate-phase product).
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Once the sample is collected, label the appropriate sample bottle with the appropriate sample
tag and provide the following data: sample identification number, project number and name,
date, time, sampler's signature, number of containers per analyte, analysis requested, and
preservative(s) added.

EA will employ the following coding (sample designation) system:

I. Soil Samples
Example: SB-Ol-1.0-3.0

> SB = Soil Boring
> First dash number from left to right indicates the location of the soil
boring.
>Second dash number from left to right indicated the top of the sampling
interval in feet.
> Third dash number from left to right indicates the bottom of the sampling
interval in feet.

II. Ground-water Samples
Example: MW-Ol

> MW = Monitoring Well
> First dash number indicates the position of the monitoring well.

III. Quality Assurance Samples
Example: MW-OIQA

> A "QA" after the sample number designates_ a quality assurance sample.
Quality assurance split will be identified both on the sample label, Chain-of
Custody. The QA designation will be followed by a sample designation (i.e.
DUP, Field Blank, etc.)

4.2 Handling, Custody, and Shipping

Seal the sample containers with custody tape (for VOC vials, seal the vials in a quart plastic
baggie and attach the custody seal around the baggie). Complete Chain-of-Custody document
(Figure B-lO) entries and record the sampling event in the bound field notebook in indelible
ink. .

The properly labeled and sealed containers will be placed in a plastic "ziplock" type bag and
sealed. Approximately 3 in. of inert cushioning and absorbing material (i.e., bubble wrap)
will be placed in the bottom of the cooler. The sample will be packed in "blue ice"or ice
which has been double bagged with heavy duty polyethylene bags, prior to placement into the
cooler. Samples will be packed so as to maintain a temperature of 4° C.
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The Chain-of-Custody form will be sealed in air-tight plastic bags and taped to the inside of
the cooler lid. The lid of the cooler will be sealed with a custody seal. Clear adhesive tape
will be placed over the custody seal to ensure that the seal is not accidentally broken during
shipment.. The lid of the cooler will then be sealed with fiber or duct tape. Samples will be
shipped to the laboratory via overnight courier on the day they are collected. lEA
Laboratory will be notified by phone of the sample shipment at least 24 hours before arrival
and 48 hours before arrival if the arrival is to occur on a Saturday. lEA Laboratory will be
notified 1 week prior to the beginning of sampling. The containers for each matrix are listed
in Tables 4-1 and 4-2.

A Cooler Receipt Form (Figure B-ll) must also accompany the Chain-of-Custody form.
Upon receipt of the cooler at lEA Laboratories, the receiver will open the cooler, remove the
Chain-of-Custody Form and Cooler Receipt Form, and complete the Preliminary
Examination Phase portion of the Cooler Receipt Form. After the samples have been logged
in the Log-In Phase of the Cooler Receipt Form, will be completed. The Cooler Receipt
Form must accompany and be part of the Chain-of-Custody Form.
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• Field Notebook
• Chain-of-Custody Form
• Cooler Receipt Form
• Field Sampling Form

5.1 Field Notebook
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The EA CTO Manager will control all field notebooks. Each field notebook will receive a
serialized number and be issued to the field team leader. Field notebooks will be bound
books, preferably with consecutively numbered pages, that are at least 4 1/2 in. x 7 in. in
size. Field notebooks will be maintained by the EA field team leader and other team
members to provide a daily record of significant events, observations, and measurements
during the field investigation. All notebook entries will be signed and dated.

All information pertinent to the field survey and/or sampling will be recorded in the
notebooks. Field notebook entries will include the following information (at a minimum):

• Narne and address of field contact.
• Narne and title of author, date and time of entry, and physical!environmental.

conditions during field activity.
• Names and titles of field crew.
• Names and titles of any site visitors.
• Type of sampling activity.
• Location of sampling activity.
• Description of sampling point(s).
• Date and time of sample collection.
• Sample media (e.g., soil, sediment, ground-water, etc.).
• Number and volume of sample(s) taken.
• Analyses to be performed.
• Field observations.
• Calibration/Maintenance requirements of field equipment.
• References for maps and photographs of the sampling site(s).

Original data recorded in either the field notebooks, on sample labels, or in the chain-of
custody records will be written with waterproof ink. None of these accountable, serialized
documents will be destroyed or discarded, even if they are illegible or contain inaccuracies.

If an error is made on an accountable document assigned to an individual, that individual will
make all corrections by crossing a line through the error and entering the correct information
and initialing the cross-out. . The erroneous information will not be obliterated. Any
subsequent error discovered on an accountable document will be corrected by the person who
made the entry, and will be initialed and dated, as appropriate.
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A completed Chain-of-Custody (CDC) Form will accompany the samples shipped to the
laboratory and will contain the following information:

• Project name and EA project number.
• Name of person collecting samples.
• Date and time samples were collected.
• Type of sampling conducted (composite/grab).
• Parameters and method for analysis.
• Location of sampling station.
• Field filtration/preservation methods.
• Number and type of containers used.
• Signature of EA field personnel relinquishing sample.
• Date and time of custody transfer to overnight courier.
• Sample shipper (UPS, Federal Express, etc.).

Figure B-lO is an example cac Form. Figure B-l1 is an example of a Cooler Receipt
Form. These forms will be completed by the sampling team and included with the samples.

5.3 Field Sampling Form

This document is used by the person sampling to record the physical measurements of the
sample information, and also, as a reference. Figure B-9 is an example of a Field Sampling
Form.
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Sampling locations will be staked to facilitate supsequent surveying. EA will subcontract
surveys required for this project and will supply the original or a legible reproducible copy
of the surveys and field books. The surveys will, at a minimum, conform to the
requirements stated in the following paragraphs.

6.1 Monitoring Wells

Coordinates and elevations will be established for each monitoring well. The coordinates
will be to the closest 1 ft and referenced to the Rhode Island State Plane Coordinate System.
If the State Plane Coordinate System is not available, an existing local grid system will be
used. A ground elevation to the closest O. 10ft and an elevation for the top of the well riser
to the closest 0.01 ft will be obtained at each well. These elevations will be referenced to
Mean Sea Level, specifically to the National Geodetic Vertical Datum of 1983. If the ~983

Datum is not available, the National Geodetic Vertical 1929 Datum will be used. Positions
and coordinates of the permanent points within the control traverse will be shown.

6.2 Soil Borings/Sampling Points

Soil sampling locations will be located horizontally and vertically following the same
procedures outlined in Section 6.1.

6.3 Physical Features

At each site, above-ground and, where possible, underground physical features, will be
verified with previous mapping. Above-ground physical features will be located/verified to
the nearest foot.

6.4 Documentation

The location, identification, coordinates, and elevations of the monitoring wells, soil borings,
and monuments will be plotted on maps with a scale large enough to show their location with
reference to (other structures at the Site.
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The primary objective of the decontamination process is to prevent the accidental
introduction of potential contaminants to non-contaminated areas and/or samples. This
section describes the methods associated with decontamination of field equipment. The
Safety, Health, and Emergency Response Plan (SHERP) addresses personnel
decontamination.

7.1.1 Centralized Decontamination Area

EA will identify a decontamination area at NCBC - Davisville that will be mutually
acceptable to Northern Division. The selected area should have reasonable access to the
approved water source. The approved area should also be large enough to store cleaned
equipment prior to use and to stage drums containing removed material and cleaning
solutions. This area should be at least 20 x 50 ft and should include a vehicle
decontamination area as well as an area for equipment decontamination activities.

The approved decontamination area will contain a wash solution collection system. The
collected material will be contained in DOT approved 17H 55-gal drums that are suitable for
storage of liquid hazardous materials. Drums will be labeled and moved to a designated
staging area. NCBC-Davisville will provide storage facilities in the designated area.

Wash tubs used in the field to clean split-barrel samplers between samples will be emptied
into a DOT approved 17H 55-gal drum.

7.1.2 Decontamination Procedures

7.1.2.1 Drill, Rig, and Downhole Drill Tools

Equipment that will be used during drilling and well development activities will be steam
cleaned prior to use. Equipment will be kept off the ground on clean sawhorses, racks, or
pallets. If blowing dust is a problem, equipment shall be covered with plastic sheeting
during storage.

Equipment to be decontaminated includes submersible pumps, augers, casings, samplers,
tremie pipes, and cables. Downhole equipment and samplers used during drilling activities

. will also be cleaned between each use. Following a drilling operation and before moving to
the next drilling location, augers, and downhole sampling equipment will be steam cleaned at
the designated decontamination area. A vehicle decontamination platform with the capability
to collect decontamination fluids will be provided.
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Ground-water and soil sampling equipment will be cleaned prior to use in the field. This
equipment consists of bailers, hand augers, and sampling spoons. Wherever possible,
sampling equipment will be dedicated to a single location to minimize potential for cross
contamination. Submersible pumps used for purging wells are not considered sampling
equipment and will be decontaminated as per Section 7.1.2.1. Dedicated tubing will be used
for each sampling location. During sampling activities, submersible pumps will be
decontaminated onsite. All other non-dedicated sampling equipment will be decontaminated
as described below.

Stainless Steel

This includes all spoons, spatulas, trowels and bowls, sediment corers, and other stainless
steel equipment used for field activities:

1. Wash thoroughly using a brush and laboratory-grade glassware
detergent, plus tap water.

2. Rinse with 10% nitric acid (if sampling for inorganics becomes required) (1 %
nitric acid on carbon steel split-spoons).

3. Rinse thoroughly with water from designated decontaminated water
supply source.

4. Rinse equipment thoroughly with distilled and deionized water.

5. Rinse with pesticide grade methanol by spray bottle and allow to air
dry.

6. Rinse with distilled deionized water.

7. Air-dry on clean polyethylene sheeting.

8. Wrap in aluminum foil, shiny side out for transport (if not being used
immediately) .

PVC or Glass Sampling Equipment

All PVC bailers and. surface water collection bottles will be dedicated equipment that will not
likely require in-field decontamination procedures. Decontamination procedures for this
equipment, if required, are as specified for stainless steel equipment above. .
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3. Rinse with pesticide grade methanol by spray bottle and allow to air dry.

4. Rinse with distilled and deionized water.

5. Store equipment in polyethylene bag during transport or storage.

7.2 Waste Handling Procedures

This section addresses the procedures for collection, storage, testing, and disposition of
wastes generated during field activities.

7.2.1 Waste Collection and Storage

Drill cuttings, drill mud, well development water, well purging water, decontamination fluid,
and other decontamination-related wastes will be containerized in DOT approved 55 gal. steel
drums (l7H for liquid waste, and 17E for solid wastes). Following site investigation
activities and based upon the soil and water sample analytical results, soil and ground water
from soil boring/monitoring well locations which showed an absence of contamination will be
disposed of on site in the vicinity of the respective sampling location. Other Investigative
Derived Waste (IDW) will be tested and disposed of accordingly.

7.2.1.1 Drill Cuttings

Drill cuttings will be containerized in DOT-approved 17E 55-gal drums. Drilling mud will
be containerized in 17H 55-gal drums. Drums will be labeled with the soil boring
designation number; date of collection; and name, affiliation, and phone number of the
project geologist who collected the samples. The drums will be marked as IDW and will be
transferred in the designated drum storage area for subsequent analysis and disposal.

7.2.1.2 Well Development and Purging Water

Water removed from new and existing monitoring wells for well development or sampling
purposes will be containerized initially in DOT-approved 17H 55-gal drums at the time of
generation. The drums will be labeled with the description of the drum contents; site name;
well number; date the drum was filled; and the name, affiliation, and phone number of the
individual responsible for filling- and closing the containers. The drums will be marked as
IDW and transferred to a designated drum storage area for subsequent analysis and disposal.
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Liquid generated as a result of decontamination activities will be collected and containerized
initially in DOT-approved 17H 55-gal storage drums at the time of generation. The drums
will be labeled with the description of drum contents; date the drum was filled; and the
name, affiliation, and phone number of the individual responsible for filling and closing the
containers. The drums will be marked as IDW and transferred to a designated drum storage
area for subsequent analysis and disposal.

7.2.1.4 Other Decontamination Waste

Other wastes generated during decontamination activities, including discarded personal
protective equipment, aluminum foil, and other debris, will be collected and containerized in
DOT-approved 17E 55-gal drums labeled with the description of drum contents; date the
drum was filled; and the name, affiliation, and phone number of the individual responsible
for filling and closing the containers. The drums will be marked as Investigative-Derived
Waste and will be stockpiled in the designated drum storage area, for subsequent analysis
and disposal.

7.2.1.5 Waste Collection Staging Area

A designated waste collection staging area will be established. The location of this area will
be coordinated with Northern Division. This area will be used for storage of IDW drums
pending results of laboratory analyses and determination of disposal requirements.

7.2.2 Waste Testing

7.2.2.1 Drill Cuttings

The results of laboratory analysis of soil samples will be used to determine if additional data
are needed to determine proper disposal. If necessary, individual VOC samples will be
collected from each drum. The samples will be shipped to the laboratory where compositing
will be conducted prior to analysis. The sample will be analyzed for toxicity characteristic
leaching procedure (TCLP) VOC. The remaining parameters will be analyzed from
thoroughly mixed composite samples from each drum. The composite samples will be
analyzed for the following:

• TCLP Semi-Volatile Organic Compounds (SVOC)
• TCLP Pesticides/PCB
• Alcohols
• TCLP Metals
• Ignitability
• Corrosivity
• Reactivity
• Total petroleum hydrocarbons
• Benzene, toluene, ethylbenzene, and xylene.
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A composite water sample will be collected from the drums and analyzed for the following:

• TCL VOC
• TCL SY~C
• TCL Pesticides/PCB
• TAL Metals
• Flash Point
• Corrosivity
• Reactivity

Results of sample analyses will be used to make final disposal decisions.

7.2.2.3 Other Decontamination Wastes

These materials will not be directly sampled or analyzed, but will be classified as hazardous
or non-hazardous under the Resource Conservation and Recovery Act (RCRA), based on the
results of the drill cuttings or purge water analyses as appropriate.

7.2.3 Waste Disposal

7.2.3.1 Drill Cuttings and Other Decontamination Wastes

If results of analyses indicate that drill cuttings are not classified as RCRA hazardous wastes,
and they are not classified as RCRA-listed wastes, these materials will be disposed by a
licensed waste hauler as per Rhode Island Department of Environmental Management
residual waste regulations or sent to an appropriate disposal site. If the drill cuttings are
considered RCRA-listed or classified waste, they will require offsite disposal as hazardous
waste. Ultimate disposal of hazardous waste will be the responsibility of Northern Division.

7.2.3.2 Well Development, Purge Water, and Decontamination Fluids

If results of analyses indicate that waste liquids are not classified as RCRA hazardous waste
by classification or by listing, EA plans to discharge the liquid through the RlPA wastewater
treatment system through the National Pollutant Discharge Elimination System (NPDES)
permitted discharge point provided the liquid meets the RlPA NPDES permit concentration.
EA will coordinate this effort with RlPA. If the liquid is considered RCRA-listed or
classified waste, offsite disposal at a RCRA-permitted facility will be required. Ultimate
disposal of RCRA-listed or classified waste will be the responsibility of Northern Division.
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Figure B-1: Soil Boring Log Form
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Figure B-3: Shallow Monitoring Well Construction Diagram
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Figure 8-4: Silt Unit Monitoring Well Construction Diagram
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Figure B-5: Bedrock Monitoring Well Construction Diagram
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WELL DEVELOPMENT FORM
Project Name: Project Number: ----Task: _
Site Location: _

Well Developed By: Title: _

Drilling Contractor: _

NamelDescription of Disposal Facility:

1. Well Identification Number: _

Date of Installation: Date of Development: Time of Development: _

2. Static Water Level: (in feet)

Before Development: After Development: 24 Hrs. After: _

Total Depth of Well: Quantity of Water Loss During Drilling (If Used) gal.

Quantity of Standing Water in Well and Annulus Before Development: gal.

3. Method used for development: _

Equipment type, size and make: _

Amount of Time spent on each Method: Pumping rate:

4. S1U16 ~ fiDWlo
Specific Conductance: (umhoslcm)

Temperature:

pH:

Turbidity: C''TIJs)

Clarity of Water:

5. Volume and Physical Character of Water Remond:
Changes in Water During Development: o Clarity o Color o Particulates o Odor

6. Volume and Physical Character of Sediment Removed: _

Depth to Top of Sediment: (ft) Before Development: After Development: _

Changes in Sediment During Development: D Color D Odor

7. Volume and Source of Water Added: _
Chemical Analysis of Water Added: -- _

8. Screen Length: fL Height of Well Casing Above Ground: flo

9. One Liter Sample Taken c::J Dackllt photo taken c::J Time: Depth of Sediment in Jar. _
I. Well water is reasonably clear.

Development Conditions: 2. Sediment Thickness is 5% of saeen lenglh.
3. Removal of 5 well volumes. including salUtlled filler annulus.
4. Sl&bilizalion a( specific conducLance and waLer temperature.

DAT1MAC:"'~ Paae of

NCBC • Davisville

Figure B-6: Well Development Fonn
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Figure B-7: Typical Packer Test Configuration
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PACKER TEST Hole No. Test No.
Project Job No.
Client Sheet No.
Contractor Location

Packllr SyIItem WaterMeler Water Gauge Surge Cllamller Elevation
Tvoe Date S/F
MFG. Driller
Model No. Inspector
M.G.P. = (0.566 to 1.0) x l Rock Type Hole Size

!computed Max Gauge Pressure: (MGP) Recovery

Computed Internal Friction RQD(%\

Depths: (all distances measured from ground surface in feet)

~o Top of Rock To Top Lower Packer

Iro Bottom of Boring To Bottom Upper Packer (l)

~o Water Table Length Of Test Section

Height Of Water Pressure Gauge Above Ground Surface

Elapsed Packer Gauge Meter Volume Of
Time Time Pressure Pressure Reading Flow RemarKs

(MIN) (PSI) (PSI) (GALS) (Gals/Min)

j

,.

Figure B-8: Packer Test Data Sheet
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Pagc __ of__

projectl I Project # I ITask I I Date I I

Sample Location ID I I Location Activity IStart: End: I
Casin~ Slick.ljp I I'll CaainlllWell I I'llWater Level/Well Data o Measured o Top of Well

o IIislorical o Top of ProL Casinll (rTom Ground) DilTerence
0

Well Depth I I'll
Well Diameter: Water Level E~ip. Used:

Well Material: Well Locked?: o 21nch o ElecL Condo robe

Willer Depth I I'll

o pvc 0 o Yes o 41nch o Float Aclivaled
OSS OSo o 61nch o Press. Transducer

0 0o .16 GallFt (2 In.)
Welllnt~ril,: Yes No

llei~ht of I I'll X o .65Gal/Fl (4 In.) ~ GalNol1 ProL Casin~ Secure 0 0
Waler Column o 1.50 GallFt (6 In.) = Concrele Collar Inlacl Cl 0

0 GallFt ( In.) ~ Total Gal Purgedj Olher

Equipment Documentation ,; If Used For: Equipment ID Deconlaminalion Fluids Used:
Purging/Sampling Equip. Used: Pur~inll Samp1inll ("J All that Apply at Location)

Cl Cl Perislaltic Pump o Ethyl Alcohol
Cl Cl Submenible Pump o Deionized Waler
0 o Bailer o TSP Solution
0 o PVC/Silicon Tubin~ o lIeune
·0 o Tenon/Silicon Tubinll o IINOJ/O.I. Walet' Solulion
Cl o Air Lift o Polable Walet'
Cl o lIand Pump o Sone

o In·Line Filler 0
o Press/Vac Filler 0

Cl 0

Field Analysis Data Ambienl Air VOA I PP~ Well Moulh I pp~~ Field Data Collected: Oln·Line
o In Conlainer

Puree Data @ __Gal @ __Gal @ __Gal @ __Gal @ __GaJ
Sample Observations:

Temperature. Dell C o Turbid

pll. units o Colored

Specilic Conductivily o Cloudy

(umhos/cm. @ 25 deg. c) o Clear

Oxidation·Reduclion, .i. mv Cl Odor

Dissolved O1ly~en. ppm

Sample Collection Requirements
("J If Required at this Location)

"J If Field Preservation ,; If SampleVolume
Analylical Parameter Fillered :'>Ielhod Required Collecled Sample BOllie 10',

0 Cl 0 / / /
0 0 0

__I 1 1
0 0 0 --I 1 1_-
0 0 0

__I 1 1_-
0 Cl Cl / 1 1_-
0 Cl Cl

__I 1 1--
0 0 Cl __I / 1_-
0 0 0 1 / /
0 0 0 --I 1 1--
Cl 0 0 1 1 1
Notes:

Signature of Sampler: _

Figure B-9: Field Sampling Form
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Date: _

COOLER RECEIPT FORM
L1MS#:Project:

Project #: Task: Sender Name:

NOYES

_____ C-or-c Number: ,-..._Preliminary ExawjmIJjon Phase: Dale COllier opened:

by (print) (siltn) ------------ _

1. Did Cooler come with a shipping slip (air bill. elc.)'!

A.

If YES. enter carrier name and air bill number here: _

Were cuslody seals on outside of cooler'! YES NO

How many & where: scal dale: .seal name _

3. Were custody seals unbroken and intact al the dale and time of arrival?

4. Did you screen samples for radioactivity using the Geiger Coumer'!

5. Were custody papers sealed in a plastic bag & taped inside to the lid?

6. Were custody papers filled OUl properly (ink. signed. dalCd. ele.)?

7. Did you sign custody papers in lhe appropriate place?

8. \Vas project identifiable from custody papers'! If yes. enter project name at the top of this form.

9. If required. was enough icc used? Type of ice: _

YES :'010

YES NO

YES :'\0

YES NO

YES :'>i0

YES :'010

YES NO

10. DesignalCd person shall inilial here to acknowledge receipt of cooler: _

B. Log-In Phase: Date samples were lugltcd-in?

(date) _

(siltnl -----------------
b~' <printl _

11. Describe type of packing in cooler: _

12. Were all botlles scaled in separate plastic bags?

13. Did all bollles arrive unbroken & were labels in good condition?

14. Were all botlle labels complete ([D. date. time. signature. preservative. elc.)?

15. Did all bollle labels agree wilh custody papers'!

16. Were correct containers used for the test indicated?

17. Were correct preservatives added to samples?

18. Was a sufficient amount of sample sem for lCSLS indicaled?

19. Were bubbles absent in volalile samples') If NO. list by Sample # _

20. Was the project manager called and StalUS discussed'! If YES. give details on the back of this form.

-
YES i\'0

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

21. Who was called? By whom? (date) _

PLI::ASE REVIEW OTHER SIDE OF THIS FOR:'.t Al"D :'\'OTE DETAILS CO:'\'CER:,\,f.\;G CHECK-I:'\' PROBLE:<.tS.
OAT/MAC: coot.rldl roick1'

Villi.: OreNMCUI_'
'''oJ«I- _

Figure B-11: Cooler Receipt Fonn
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7. PROJECT DESCRIPTION

7.1 INTRODUCTION

The purpose of work identified in this Work Plan is to fill data gaps in the
information base required to conduct ecological risk (ecorisk) assessments and satisfy
long term monitoring requirements for hazardous waste disposal sites located at the
Naval Construction Battalion Center Davisville-Disestablished (NCBC) in Narragansett
Bay, Rhode Island.. The procedures and data collection activities identified in this
Work Plan have been developed following the general approach outlined in the draft
Work/Quality Assurance Project Plan (W/QAPjP) for Narragansett Bay Ecorisk and
Monitoring for Navy Sites (URI and SAIC, 1994) as ammended based on incorporation
of EPA review comments (Miniuks 1994).. The Davisville-Quonset Point study area
including Allen Harbor, Calf Pasture Point, and associated reference areas in the West
Passage of Narragansett Bay have been identified as a specific study area in the
Narragansett Bay Ecorisk Work Plan.

The focus of this Work Plan is on assessment of the potential significance of
exposure and ecological effects of contaminants escaping from the landfill at NCBC
Davisville-Quonset, including additional data gathering activities with regard to the
discharging of seepwater into the sediment and up through the bottom of the harbor to
biologically active zones.

This document is formatted as a combined Work/Quality Assurance Project Plan
(W/QAPjP), and is intended to be a site-specific addendum to the Narragansett Bay
Ecorisk Study (NBES). Included here are project specific modifications/additions to
the NBES, including descriptions of salient Quality Assurance/Quality Control (QA/QC)
considerations and protocols which will be employed to ensure that the data and
information collected in this project are of known quality. Similar formats were used in
previous marine and estuarine ecological risk assessments conducted for the Navy in
Allen Harbor at NCBC (NOSC and ERLN 1990; ERLN/NOSC 1991), and for
Portsmouth Naval Shipyard, Kittery, ME (ERLN and NOSC 1991; NCCOSC/ERLN
1992; NCCOSC, ERLN, and UNH 1993).

7.2 BACKGROUND

The Naval facility at NCBC is located in the lower West Passage of Narragansett
Bay (Figure 1). The site is on the National Priorities List (NPL), and a Federal Facility
Agreement is in place. NCBC is being closed under Base Reutilization and Closure
(BRAC) procedures and must comply with requirements specified under the
Comprehensive Environmental Resource Compensation and Liability Act (CERCLA),
the National Contingency Plan (NCP), and Rhode Island State Statues. These Federal
regulations mandate the assessment of the risk of hazardous waste disposal sites on

1



human health and the environment and to identify appropriate cleanup levels

(Johnston and Nixon 1994). There is an extensive amount of data and information on

Allen Harbor resulting from the Risk Assessment Pilot study Phases I, \I and III

(Munns, et aI., 1991, 1992, 1994). These data will be used to augment information

obtained in the present study for completion of the ecological risk assessment. The

technical data and information developed during this study will provide the information

needed to satisfy specific regulatory requirements and to identify remedial options

which are based on a sound understanding of ecological processes of Narragansett

Bay and adjacent waters.

2



.. Army coaslJi 'ortlr,catlor.s

III :'Jaw oases <'Cf>seJ in ,073

F1GURE 1. Navy bases and coastal fortifications in Narragansett Bay (Crom Olsen eJ

al. 1980).
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7.3 OBJECTIVES, SCOPE, AND DATA USAGE

The objective of this investigation is to assess potential ecological risk of
contaminant seepage from upland sites at NCBC Davisville on the ecology of Allen
Harbor. EPA's Ecological Risk Assessment Framework and applicable EPA Region I
guidance documents were consulted to design the data collection activities of this
study. Existing data and information Allen Harbor and Narragansett Bay will be
incorporated to complete the ecological risk assessment. This W/QAPjP provides a
summary of site characterization information, an initial problem formulation declaration,
a plan for data collection and analysis, a plan for risk characterization, and a project
schedule for completion.

7.4 TECHNICAL APPROACH

This project will be implemented following guidance provided by the U.S. EPA
Risk Assessment Forum's "Framework for Ecological Risk Assessment" (USEPA
1992; Norton et al. 1992). The framework is intended primarily to provide a logical
overarching structure for conducting risk assessments, and to enhance uniformity
among assessments. The site-specific risk assessment protocols proposed here
builds upon techniques and methods applied for previous marine and estuarine
ecological risk assessment case studies performed at NCBC Davisville and at the
Naval Shipyard Portsmouth, Kittery, Maine (NOSC and ERLN 1990; Johnston et al.
1990; Munns et al. 1991, 1992, 1994; Mueller et al. 1992; Johnston and Nixon 1994).
Further details on the theory and background of the risk assessment approach are
contained in URI and SAIC (1994).

The risk assessment framework to be implemented for Allen Harbor consists of
three major components; Site Characterization/Problem Formulation, Data
Collection/Analysis and Risk Characterization. The general scope of activities
germane to each component are described in URI and SAIC (1994) and are
consistent with EPA's ecological risk assessment framework.

Site Characterization/Problem Formulation. The Site Characterization/Problem
Formulation component for this study involves a synopsis of existing data for Allen
Harbor and nearby Narragansett Bay and will result in a conceptual model of
ecological risks at the site. Substantial information is available regarding the biology,
Chemistry, and physical characteristics of Allen Harbor and the Lower West Passage
stUdy area. The NCBC Phase \, II and III reports, in conjunction with data collected in
this study, will provide a context within which to assess marine ecological risks
associated with contamination in Allen Harbor. An overview of the Problem
Formulation Plan is outlined in URI and SAIC, 1994; section 7.4.3, and will build upon
the Phase I problem formulation for NCBC (Munns et al., 1991).
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A first tier conceptual model of stressor transport and fate is presented in Figure 2,
based on results of the Phase I pilot study (Munns et al., 1991). Preliminary elements
of the model include: 1) chemical stressors from the landfill enter Allen Harbor
primarily via seep water; 2) the sediments are proximal sinks for contamination, 3)
sediment quality issues are of primary concern, 4) ecological risks appear constrained
to the Harbor but may extend to nearby Narragansett Bay, and 5) additional sources
of chemical, pathogen and nutrient stress are also present. A complete synopsis of
these problem formulation components will be presented in the final risk assessment
document.

Data Collection/Analysis Previous and ongoing Problem Formulation activities
have identified additional data needs including assessment of chemical contamination
and toxicity at marsh/wetland sites and nearby harbor sites as well as sampling of
indigenous biota for chemical body burden, abundance and size distribution. A series
of 10 marsh/wetland and 10 deep sediment cores will be taken to further address
issue of potential chemical exposure and ecological effects of groundwater seepage
from the landfill on Allen Harbor wetland and marine environments. The exact
locations of stations within each sampling area will be established following initial field
reconnaissance. Details of the sediment collection plan are described in section 7.5. In
addition, biota samples will be collected in the wetland areas at locations close to
sediment sampling stations. Those species which, ultimately, are collected will be
subject to availability but are expected to include the quahog, Mercenaria mercenaria,
the blue mussel, Mytilus edulis, the ribbed mussel, Modiolus demissus, the soft shell
clam, Mya arenaria and mummichogs (Fundulus spp.). Details of the organism
collection and analysis are summarized in section 7.6. Among the suite of available
samples, fifteen (15) species specific composite samples will be selected for chemical
analyses based on number, biomass and spatial distribution.

Data analysis activities will focus on describing exposure characteristics and
potential ecological effects based on new and existing data as identified in the
Narragansett Bay Ecorisk Work Plan (URI and SAIC, 1994). Exposure
characterization, for example, will involve the quantification of stressor (e.g. chemical)
distribution in relation to receptors (e.g. observed body burden in bivalve tissues).
Similarly, effects characterization will involve exposure (metals concentration) 
response (toxicity to Arbacia punctulata) analysis of porewater. In addition, the pore
water and sediment chemistry data will be compared with sediment and water quality
criteria, LC 50 values, etc. Full details of data collection and analysis activities will be
summarized in the final ecorisk report.

Risk Characterization The plan for risk characterization will follow methods and
procedures outlined in URI and SAIC, 1994. The final step of ecological risk
assessment involves synthesis of the exposure and ecological effects information to
determine the likelihood of occurrence of adverse ecological effects. Several
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FIGURE 2. First Tier Conceptual Model of Stressor Transport and Fate.
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approaches will be used to characterize ecological risks associated with Navy
disposalsites in Allen Harbor. These range from screening approaches such as the
calculation of the qualitative risk (or hazard) quotients, to more quantitative analyses
involving exposure-response models for sediments and pore water. Each of these
approaches are described in URI and SAIC (1994), and include 1) comparisons with
reference stations, 2) risk quotients, 3) bioaccumulation and trophic transfer, and 4)
joint probability of exposure and response models, as appropriate.

7.5 SEDIMENT SAMPLE COLLECTION

Samples to be collected for analysis in this project include surface grabs and 1-m
deep cores at stations identified in Figure 3 and Table 1. In addition a reference
station will be selected' after review of NCBC Phase I, II and III data reports. All
samples will be collected and processed following the SOP described in Appendix B of
URI and SAIC (1994) and Mueller et al. (1992). Surficial (0-2 cm) sediment samples
will be obtained from replicate box cores at each station. Subsamples from each
replicate will be composited for chemical, physical, and toxicological assessment. The
complete list of chemical analytes to be measured in this study is provided in Table 2,
along with their respective detection limits. Analysis of metals in sediments and biota
will be performed by URI under subcontract to SAIC. (Analysis of sediments and
tissues for organic contaminants will be carried out under separate contract by EA).

Surface Box Cores, The purpose of the box coring is to develop information on
chemical contaminant levels and toxicity of chemicals present within the wetland
sediments. These data will be used to assess surface water as a route for the
transport of chemicals and as a site for· contaminant exposure and ecological effects.
In addition, bioavailability and exposure-response information will be evaluated by
chemical and biological analysis of interstitial water extracted from a subset of
samples from the most contaminated/impacted stations.

At each station, three replicate box cores will be collected, from which the top 2 cm of
sediment will be collected. Sample materials will be composited in the field and
subsampled for sediment toxicity bioassays (using Ampelisca or other appropriate
amphipod species), pore water toxicity tests (using Arbacia), analysis of SEM/AVS,
Grain size and TOC determinations, and bulk chemistry analysis.

Deep Cores. The purpose of the deep cores is to assess sub-surface sediment
contamination and toxicity. Four replicate cores about 1-2 m in length will be collected
at appropriate locations within Allen Harbor (Figure 3). Each replicate core will be
scanned for magnetic susceptibility to determine the representative core (for each
sampling area) to be selected for determination of chemical contamination and toxicity.
Replicate cores will be sectioned at appropriate horizons and composited for analysis
of bulk metals, organic contaminants, grain size, total organic carbon.

7



FIGURE 3. Sampling locations in the Allen Harbor study area.
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Deep cores are collected using a piston corer. The standard piston corer
utilizes polycarbonate tubes as core barrels and is deployed using a series of 3-m
long extension rods to push the corer into the sediment column. Cores 10 cm in
diameter and 0.8-1.0 m long are obtained with this method. Cores are stored
vertically after retrieval and are incrementally subsampled (at a 1-2 cm interval) by
extruding the core out of the top of the core tube using a piston placed in the bottom
of the tube and an extrusion box marked at 1 cm intervals. Subsamples are frozen
and stored until laboratory analysis.

Interstitial water samples will be obtained from the upper 5 cm of the sediment
column utilizing the syringe extraction method of Winger and Lasier (1991). The
interstitial water samples can be obtained from both the grab and core samples. The
method involves insertion of a glass-bead air stone into the sediment attached to
silastic tUbing. The other end is connected to a 50 cc syringe, to which suction
pressure is applied. A 50 ml particulate-free sample is collected over a period of 8-16
hr, under refrigeration. This method has the advantage of minimizing aerial exposure,
such that volatile compounds and other in situ characteristics of the sample are
retained. The interstitial water samples will be analyzed for metals concentration, as
well as toxicity using the Arbacia punctulata bioassay.
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TABLE 1. Sampling areas, station locations, and site positions for the study
areas in Allen Harbor.

Sampling Area Station (x. y) Position' Comment

AHW Allen Harbor Wetland AHW1 Western Wetland
AHW2 Western Wetland
AHW3 Western Wetland
AHW4 Western Wetland
AHW5 Western Wetland
AHW6 Northern Wetland
AHW7 Northern Wetland
AHW8 Northern Wetland
AHW9 Northern Wetland
AHW10 Northern Wetland

AHD Allen Harbor Deep AHD1 Nearshore Transect
AHD2 Nearshore Transect
AHD3 Nearshore Transect
AHD4 Nearshore Transect
AHD5 Nearshore Transect
AHD6 Nearshore Transect
AHD7 Nearshore Transect
AHD8 Nearshore Transect
AHD9 Nearshore Transect
AHD10 Nearshore Transect

REF Reference Station REF To be selected

, To be determined upon final station positioning.
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TABLE 2. Target analytes for chemical characterization.

Analyte
Sample
matrix

Target detection
limita

Polycyclic Aromatic Hydrocarbons (PAHs)

naphthalene
2-methylnaphthalene
1-methylnaphthalene
biphenyl
2,6-dimethylnaphthalene
acenaphthylene
acenaphthene
1,6,7-trimethylnaphthalene
fluorene
phenanthrene
anthracene
1-methylphenanthrene

fluoranthene
pyrene
benz[a] anthracene
chrysene .
benzo [b] fluoranthene
benzo [k] f1uoranthene
benzo [e] pyrene
benzo [a] pyrene
perylene
indeno [1,2,3-cd] pyrene
dibenz [a,h] anthracene
benzo [ghi] perylene

sediment
water
biota

1-5 ng/g
1-5 ~g/L

5-10 ng/g

Organo-Chlorine Pesticides (OCPs)
1-2 ng/g

Aldrin
hexachlorobenzene
Mirex
o.p' - DOE
p.p' - DOE

11

water
biota

sediment

1-2 ~g/L

1-2 ng/g



TABLE 2. (continued)

Analyte

Polychlorinated Biphenyl (PCB) Congeners

8 (2 4')
18 (2 2'5)
28 (2 4 4')
52 (22'5 5')
44 22'3 5')
66 (2 3'4 4')
101 (2 2'3 5 5')
118 (2 3'4 4'5)
153 (2 2'4 4'5 5')
105 (233'44')
138 (2 2'3 4 4'5)
187 (2 2'3 4'5 5'6)
128 (2 2'3 3'4 4')
180 (2 2'3 4 4'5 5')
170 (22'33'44'5)
195 (2 2'3 3'4 4'5 6)
206 (2 2'3 3'4 4'5 5'6)
209 (2 2'3 3'4 4'5 5'6 6')

Sample
matrix

sediment
water
biota

Target detection
limit"

1-2 ng/g
1-2 1-19/L
1-2 ng/g

Major elements

aluminum sediment 0.18 1-19/g
water 75 1-19/L
biota 0.18 I-Ig/g

iron sediment 0.5 1-19/g
water 20 I-Ig/L
biota 0.5 1-19/g

manganese sediment 0.01 I-Ig/g
water 0.5 I-Ig/L
biota 0.011-19/g
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TABLE 2. (continued)

Analyte

Trace elements

copper
nickel
chromium
lead
silver

Sample
matrix

sediment
water
biota

Target detection
limit"

0.01-0.7 ~g/g

0.5-3 ~g/L

0.01-0.7 ~g/g

cadmium

zinc

arsenic

mercury

Butyltins

monobutyltin
dibutyltin
tributyltin

" Sediments and tissues measured on a dry weight basis.
b congener number (position of chlorines)
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sediment 0.05 ~g/g

water 0.2 ~g/L

biota 0.005 ~g/g

sediment 0.003 ~g/g

water 0.1 ~g/L

biota 0.003 ~g/g

sediment 0.08 ~g/g

water 3 ~g/L

biota 0.08 ~g/g

sediment 0.125 IJg/g
water 5 ~g/L

biota 0.125 IJg/g

sediment 1 ng Sn/g
biota 1 ng Sn/g



7.6 ORGANISM COLLECTION AND MAINTENANCE

Organisms to be collected for toxicological investigations in this project include
the benthic amphipod Ampelisca abdita (or other appropriate amphipod species) for
sediment toxicity assessments, and the sea urchin, Arbacia punctulata, for pore water
toxicity assessments. All animals' will be collected and maintained following protocols
described in Mueller et a/. (1992).

A variety of indigenous biota samples will be collected to evaluate specific
measurement endpoints for bioaccumulation and direct exposure to the chemicals of
concern. The species have been selected to represent a range of ecological functions
(trophic, phyletic, interaction, etc.) within the ecosystem, as well as being components
of commercially important aquatic resources in Narragansett Bay. The biota data will
also be used to evaluate trophic transfer of contaminants and to assess the potential
impact to human health from seafood consumption. Based on the habitat type present
and the availability of organisms at the sampling locations the following species will be
collected: quahogs (Mercenaria mercenaria), mussels (Mytilus edulis or Modiolus
demissus), soft shell clams (Mya arenaria), and mummichogs (Fundulus spp.).
Estimates of abundance, and distribution within the study area will be developed for
each of the species based on field observations and historical data. Tissue samples
will be shipped to a laboratory designated by EA to be processed for organic chemical
analysis and lipid content and will be analyzed by URI for metal content. Condition
indices will be evaluated for all bivalve species, soft shell clams will be evaluated for
the presence of hematopoietic neoplasia (Hn) after URI and SAIC (1994), and
mummichogs will be inspected for external evidence of pathological damage (fin rot,
gill lesions, etc.).

7.7 MONITORING PARAMETERS AND FREQUENCY OF COLLECTION

Parameters for bioassay methods for the Ampelisca assay and the Arbacia
assay will follow procedures outlined in URI and SAIC (1994).
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8. SCHEDULE OF TASKS AND PRODUCTS

The schedule of task activities and deliverable products associated with this project
will be:

1. Final Work/Quality Assurance Project Plan: Provides project overview,
documents validity of data gathering and analysis approaches, and provides
information on project organization and delivery schedule.

1.5 months from receipt of comments on Draft Work Plan

3. Initiation of Technical Activities: Currently assumed to be 15 November
1994. Upon receipt of Tasking from EA Engineering

4. Completion of Technical Activities: Currently projected for 15 January 1995.
2 months following initiation of technical activities

5. Draft Final Project Report: Provides project overview, describes Problem
Formulation, Analysis, and Risk Characterization methods and results in draft,
currently projected for .3/15/95.

2 months following competition of technical activities

6. Final Project Report: Provides project overview, describes Problem
Formulation, Analysis, and Risk Characterization methods and results in final
form.

1 month from receipt of comments on Draft Project Report

7. Final Data Dump: Provides all quality assured data obtained during
investigations in ASC II format.

At project completion

The schedule indicated above is tentative and wholly dependent upon the date
of receipt of tasking from EA for initiation of project technical activities. SAIC is
currently assuming that tasking will be received by 15 November 1994 time frame, and
that sufficient funding will be available for timely completion of project activities and
products.

In addition to the deliverables identified above, project personnel will provide
technical support and input to the NCBC Technical Review Committee (TRC) at the
request of EA. Input to the TRC, in the form of technical briefings, will be conducted
on a biannual basis, or more frequently as appropriate. Briefing packages containing
materials presented at TRC meetings will be provided to EA for distribution.
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Unless negotiated differently with EA all deliverables will be prepared in a
format identified by SAIC. Project reports will contain, at a minimum, Executive
Summary, Introduction, Methods, Results, and Discussion sections. Referenced
literature citations and appendices will be included as appropriate.

9. PROJECT ORGANIZATION AND RESPONSIBILITY

Section 9.1 below identifies key personnel and responsibilities specific to this
project. This discussion focuses upon the primary responsibilities of individuals
directly involved in project planning, management, and execution.

9.1 PROJECT MANAGER

Dr. Gregory Tracey, SAIC is the Project Manager and a Principal Investigator
for this project. He has general management and QA/QC oversight of all activities
associated with the EA subcontract to SAIC. In this capacity, he will conduct the
following activities:

Review progress of technical activities towards attainment of project
goals

Review technical products and deliverables for quality and conformance
to technical objectives of the project

Participate in project technical activities to the extent warranted by skills
and task requirements

Communicate with EA on issues relating to definition and conduct of
project tasks, inform the EA Project Manager of project status, and
ensure the transmission of all deliverables to the EA Project Manager

Ensure that the project is appropriately organized with effective lines of
communication, and that project responsibilities and authorities for
making critical decisions are clearly understood

16



9.2 PROJECT QUALITY ASSURANCE OFFICER

The Project Quality Assurance Officer, Mr. Timothy Gleason, will be responsible
for ensuring compliance to all project QA/QC objectives, and for communicating
compliance status to Dr. Tracey. Mr. Gleason will perform the following specific tasks:

Provide guidance in the preparation of the W/QAPjP

Perform technical review of the W/QAPjP and ensure that project QA/QC
procedures are adequate for meeting data quality objectives

Conduct performance and systems audits to ensure compliance with
project QA/QC procedures

Identify and report QA/QC deficiencies to Dr. Tracey

Recommend appropriate corrective actions when a QA/QC deficiency is
identified, and ensure that corrective measures are implemented
effectively

Review and approve all products and deliverables of the project

Review documentation of all QA/QC activities that occur throughout the
period of performance of this project

9.3 PROJECT PRINCIPAL INVESTIGATORS

The Principal Investigators for this project have been selected for participation
in this project based upon a number of criteria, including technical skill, experience,
and existing commitments to other projects. Their responsibilities include oversight of
all scientific activities in support of objectives of the project, conformance to all QA/QC
requirements, and communication with Dr. Tracey and other Principal Investigators on
issues of technical effort status, progress, and problems. Principal Investigators also
will be responsible for communicating options regarding technical approach within their
area of expertise. In addition to Dr. Tracey, the Principal Investigators associated with
this project are:

Dr. Wayne Munns, Senior Scientist and Manager of Science Applications
International Corporation's (SAIC) Applied Aquatic Sciences Division. Dr.
Munns is an expert in ecological risk assessment, and is trained as a
marine ecologist. He served as the Principal Investigator for the Allen
Harbor and Portsmouth Naval Shipyard marine ecological risk
assessment case studies, as well as other risk assessments of
contaminant effects on marine and estuarine systems.
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Dr. John King, Associate Professor of Oceanography, University of
Rhode Island. Dr King's expertise is the geochemistry of marine and
estuarine sediments. Dr. King will be responsible for project planning
and reporting, trace metals analyses, and geotechnical characterizations
of sediments.

10. DATA QUALITY REQUIREMENTS AND ASSESSMENTS

Of obvious importance to all measurement and monitoring projects (i.e., data
generating activities) is the establishment of objectives for data quality based upon the
proposed uses of the data (Stanley and Verner 1983). A primary purpose of a quality
assurance program is to maximize the probability that the resulting data will meet or
exceed the DOOs specified for the project. Normally, DOOs are established in terms
of five aspects or attributes of data quality: precision, accuracy, completeness,
representativeness, and comparability (Stanley and Verner 1983). A complete
description of these components are described in section 10 of URI and SAIC (1994).

11. ANALYTICAL PROCEDURES

The sediment and porewater metals analyses required for this study will be
conducted by Dr. King of GSO/URI under subcontract to SAIC. A complete
description of the GSO/URI procedures is included in URI and SAIC (1994). Organics
analysis and associated OA/OC activities will be managed in whole by EA
Engineering. Ouality Control Procedures for metals analysis of tissues and sediments
will be conducted as described in Section 11 of URI and SAIC (1994).

12. SAMPLE CUSTODY PROCEDURES

All samples, whether generated in the laboratory or field, will receive a unique
sample number generated and tracked by Mr. Gleason. This number will be affixed to
sampling containers, and pertinent collection information (station, date, time, depth,
etc.) will be entered into sampling logs by field personnel. This information will be
transferred to data bases as described in the draft Data Management Plan (URI and
SAIC, 1994; Appendix D). Duplicate logs will be maintained to minimize loss of
information.

Because different individuals may be involved in the collection and distribution
of individual samples, chain-of-custody forms will be maintained for each set of
samples transferred. These forms will follow each set of samples from collection
through sample archiving. Duplicate forms will be maintained to minimize loss of
information. Sample condition will be evaluated by the appropriate project staff at time
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of receipt from field collection personnel.

Samples for physical and biological analysis will be stored prior to analysis as
described in relevant SOPs (URI and SAIC 1994; Appendix B; Mueller et a/. 1992).
Samples for chemical analysis will be stored on ice during transport to the laboratory
(URI) and frozen at -20°C (tissue chemistry) or refrigerated at 1-5°C in the dark
(sediments) prior to shipment.

13. CALIBRATION PROCEDURES AND PREVENTIVE MAINTENANCE

SOPs contained in Appendix B of URI and SAIC (1994) and Mueller et a/.
(1992) describe the methods used for calibrating and maintaining all essential
equipment to be used in this project.

14. DOCUMENTATION, DATA REDUCTION AND REPORTING

Raw biological assessment data collected by SAIC personnel will be entered
directly onto test-specific standardized data sheets and log books. Examples of raw
data sheets are provided in Mueller et a/. (1992). Duplicate copies will be maintained
to minimize loss of information. The raw data also will be entered into computerized
data bases (as described in the draft Data Management Plan). Transcription errors
will be minimized by a two level check: personnel responsible for data entry will
review each record for errors, and a second individual will check 10% of all entries.
Identified errors will be corrected immediately. If transcriptions errors are observed at
a rate greater than 2%, all data entered will be rechecked.

Test-specific data reduction practices and statistical analyses are described in
Mueller et a/. (1992). Generally, data reduction and statistical analyses will be
performed by computerized utilities (e.g., SAS). Statistical analysis approaches will be
reviewed by a professional statistician with SAIC.

Final data reports will be prepared for the project Principal Investigators upon
completion of biological assessment data validation and analysis. These reports will
contain descriptions of test conditions, results, and ancillary observations, and may
contain preliminary interpretations. Additionally, raw data will be accessible throug.h
centralized data bases and data sheets.

15. DATA VALIDATION

All raw and computerized data reported by SAIC in this project will be subjected
to a 100% review by the personnel responsible for each assessment. An additional
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review will be performed by a second individual to identify errors in recording,
transcription, and reporting. Raw data sheets and laboratory notebooks will be
reviewed in this process. Data that do not meet the standards described in this
document will be reported with an explanatory notation. The Principal Investigators
will make the final determination as to data validity. Descriptions of interpretation and
synthesis activities utilizing suspect data will be prefaced with an explanation of data
quality.

16. PERFORMANCE AND SYSTEMS AUDITS

Audits of all project activities may be performed by the EA and SAIC Quality
Assurance Officers at any time over the course of this project. Such audits will
compare QA/QC activities actually performed with those identified in this W/QAPjP.
These audits may involve site visits, direct observations of technical performance,
review of all levels of data documentation, review of field logs and chain-of-custody
procedures, and QA/QC review of reports and products. Full cooperation will be
extended by project staff to either QA Officer during such audits to facilitate
identification of non-compliance and to enhance the quality of data generated through
conduct of work assignment activities. Results of audits will be reported to the EA
Project Manager and Dr. Tracey. After consultation, Dr. Tracey will develop and
implement responses appropriate to audit findings.

Principal Investigators also will assess performance through site visits during
field sampling and laboratory analysis activities. These individuals will have the
authority to modify activities to bring them into conformance with quality control
requirements. In the event of continued non-conformance, work associated with the
specific activity will be stopped until the appropriate corrective action is implemented.

17. CORRECTIVE ACTION

Corrective action in this project has two components: technical and managerial.
Technical correction action involves steps taken to rectify isolated problems associated
with performance of specific project activities. Failure to meet minor procedural
requirements will be brought to the attention of the Principal Investigator associated
with those activities by the technical personnel involved. Using professional
jUdgement on an individual incident basis, a decision will be made as to how to report
the infraction and its significance. More serious infractions, such as those involving
data acceptability criteria as described above, may result in rejection of ·an entire data
set. In consultation with the SAIC Project Manager, and with consideration of project
resources, a decision may be made to repeat the activity following correction of
performance deficiencies. All technical correction actions will be documented fully in
subsequent reports.
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Managerial corrective action involves steps taken to rectify repeated
performance issues arising from continued failure to meet project objectives.. Such
problems may be due to inappropriate activity methodologies, inappropriate staffing
assignments, or other causes. The Principal Investigators will jointly assess activity
methodologies to identify alternate approaches or modification of project objectives.
Decisions will be communicated to the EA Project Manager as appropriate. Staff
supervisors and subcontract Project Managers will address problems of performance
following the governing employment and contractual agreements.

18. REPORTS

In addition to the specific deliverables listed in Section 8, SOPs will be
developed for activities not yet described. These will be included as appendices of
this document. All project reports will be prepared in SAIC-specified format.

19. HEALTH AND SAFETY

All project personnel will comply with the Health and Safety policies and
protocols. Because no sampling on recognized hazardous waste sites will occur in
this project, the OSHA 40-hr training course will not be required of any project
personnel. A Health and Safety Plan will be developed following the format included in
URI and SAIC (1994).
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27 July 1994

Mr. Bob Krivinskas
Remedial Project Manager
Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop 82
Lester, Pennsylvania 19113-2090

RE: Comments and Alternative to the Lower Aquifer and Bedrock
Contamination Investigation Request, Allen Harbor"Landfill,
NCBC-Davisville, Rhode Island

Contract No: N62472-92-1296, CTO No. 32
EA Project No. 29600.32.0099

Dear Mr. Krivinskas:

EA New England
Sharon Commerce Center

" 2Commercial Street, Suite 100
Sharon, MA 02007
Telephone: 617·784·1767 '
Fax: 617-784-4539

As a result of reviewing TRC's Draft Allen Harbor Landfill Remedial Investigation Report
(TRC Report) for EA's preparation of the project work plan and cost proposal for the
referenced CTO, it appears to be premature to proceed with additional investigation of the
lower aquifer and bedrock (Tasks 10, 11, and 12) at this time. The following will present
EA's fmdings and recommended alternative investigation.

The main purpose of the requested investigative work is to evaluate the extent of the
dissolved chlorinated solvents detected in the one ground-water sample collected from Well
MW-7D during the July-August 1993 sampling event. Well MW-7D is screened in the lower
aquifer (silt) just above the bedrock surface (Figures A through E). A summary of the data
for the "deep ground-water" samples is shown on Figure F, which also shows that the
MW-7D sample detected volatile organic compound parameters are the highest of all the
deep ground-water samples collected. Additionally, the detected MW-7D volatile organic
compounds concentration is considerably higher than the highest d~tected in the shallow
ground-water sample (Figure G).

One interpretation of the above data is that dissolved chlorinated solvents are locally present
in the lower aquifer and perhaps the upper portion of the bedrock. However, a review of the
MW-7D monitoring well log (Figure A) and geological cross-sections (Figures C through E)
support another interpretation. Based upon the TRC boring and well logs, Figure H presents
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an interpretive contour map of upper surface of the gray silt unit. The contours indicate a
depression in the vicinity of MW-7D which may be part of a former north-south trending
stream channel that may have been cut into the gray silt unit. Because chlorinated solvents
are heavier than water, they tend to sink through an aquifer by gravity until encountering the
surface of a sediment/rock unit of a significantly lower vertical permeability, e.g., silt and
clay. Such a solvent can then flow by gravity down that surface and collect in depressions in
that surface. Based upon Figure H and geological cross-section Figures C through E, Well
MW-7D appears to be installed on a bedrock high and through a depression in the surface of
the overlying gray silt unit within which solvent could collect. Additionally, this apparent
depression has been naturally backfilled with [me to coarse sandy material which, in tum, is
overlain by landfilled material. The extent of this depression filled by sandy material is only
very roughly defined at this time.

The monitoring well log for MW-7D (Figure A) states that a "TCE odor" was first
encountered in the sediment sample collected from 29 to 31 ft below grade ( within the [me
to coarse sand lens about 5 ft above the surface of the gray silt). The "TCE odor" may be
from solvent collected within the sandy lens as a contaminant source area above the silt
·layer. Because this zone is below the ground-water table, the solvent and odor may have
been carried downward into the silt layer during the well drilling activity. Additionally,
based upon Figure A, the top of the monitoring well filter sand is 39 ft below grade, while
the upper surface of the gray silt unit is only 5 ft above, at 34 ft below grade. Any breach
in integrity of the well seal could cross-connect the potential solvent source area and the well
screen. The other Phase II deep wells have been constructed such that there is approximately
18-42 ft of the gray silt unit above the top of the wells' filter sand pack.

A clearer understanding of the depression in the upper surface of the gray silt unit and the
extent of the potential solvent source area in the overlying sand is necessary to provide data
for: (1) selection of bedrock monitoring well locations, (2) minimize the potential for cross
contamination to the bedrock when investigation of the bedrock occurs, and (3) support
design of the site remediation plan. Figure I shows the recommended locations for additional
monitoring wells. It is proposed that these wells would be installed approximately 1 ft into
the gray silt unit to evaluate the extent of the depression and solvent source area beginning in
the vicinity of MW-7D. Split-spoon sampling of the sediment would be performed at 5.:.ft
intervals to a depth of 15-20 ft and then continuously to about 5 ft into the gray silt unit.
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We trust that this explanation satisfactorly presents EA's concern about, and alternative to
proceeding directly with a Lower Aquifer and bedrock investigation at this time. If you have
any questions, please do not hesitate to contact either of the under signed at (617) 784-1767.

Sincerely,

~~~
Nicholas A. Lanney, P.E.

~:r;d1~
Senior Geologist

kh/JS
Attachments



Date Started: JUNE 4, 1993
Date Completed: JUNE 4, 1993
Depth to Water: 15 Feet
Monitoring Well Elevations:

Top of PVC. 21.39
Ground Elevation. 19.35

Drilling Company: D.L Maher
Drillers: J. Graglia & B. Bums
TRC Inspector: T. McMorrow
Monitoring Well Coordinates;

N 196,790.27
E 522.584.88
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M6nitoring WEIll: MW·7D
Site 09 • Allen Harbor Landfill
NCBC - Davisville .
Well Oepth: 54 FEET

...

().2 4 100'3" 4 0

2"- 6 6 >1000 a
6 6

4-6 7 8 30 0
9 13

6-8 31 76 50 8
70 80

9-11 49 40 800 4
46 35

11-13 18 45 120 a
35 57

13·15 42 50
48 32

15-17 16 10 1000
9 9

2().22 S S 300 ·0
B 10

24-26 10 10 25 0
12 18

29-31 7 8 70
8 8

8 2 20
4 3

39-41 2 1 90
2 2

3 2 40
2 3

-49-51 6\ 2 10
2 4

54-56 100'3"

()'6" Blade MoC SAND, IT. gravel.
6-12" Brown F·M SAND, Utile gravel, no odor.
()'4" Black F·M SAND, Uttle gravel.
4-18" It Brown MoC SAND, some gravel, dry, no odor.
()'6"lt. Brown MoC SAND, little gravel.
6-12" Lt gray MoC SAND. little gravel, dry, on odor.
().6" Brown F·M SAND.litlle gravel,
6-12" FILL. paper, plastic, wood, metal.
12·18 Same as ().6" interval, garbage odor. dry.
()'6" FILL, garbage, paper, glass. .
6-24" Blade FILL, sand, wood. glass, dry, garbage odor.
same as 6-24" interval above, reck in tip, slight odor, dry.

14" reCXlvery.
No recovery, cloth studt in basket of split specn, wet.

Blade F·M SAND, tr gravel, no odor, wet.
16" reCXlvery.

Brown MoC SAND, wet.
12" reCXlvery.

()'8" Gray SilT, linJe f sand.
8-'2" Gray F·M Sand, wet.
12" recovery.

Gray MoC SAND. some silt & silt layers, wet, TCE odor.
lS" recovery.

Gray SilT, tr F sand, wet, TCE odor.
6" recevery.

Gray SilT. IT I sand, wet. TCE odor.
14" reCXlvery.

Gray stiN SilT. IT I sand, Ul1le TCE odor.
20" rec:cvery.

same 8S above, weak TCE odor.
10" reCXlvery.

No recovery, augered imo bedrock at 54.S'.

CemenllBentonile
Grout

Bentonite Seal

Topol Sand

Tep ot Screen

.a Marie Sand

2" • 10 Slot PVC
Screen

Bottom 01 Well

sample 09-MW7·23 collected Irom 44-46'
' ..
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~1oI"-IO(S)

""-10(0)
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ppb
ppb
ppb
ppb
ppb
rpb
ppb

MONITORING WfU !L£VAnOHS:

M£U NO. CROUHO P't\: NOOT1lIHG EASnNG
£UY. fUY

1IJf-1 5.N __ 1l11llf ._'1Ilf8.u.__5ZZ101.J
IIJf-Z "", __ '2./U _"7IXlll.1..-.522J44-Z
IIJf-J I." __ 11.52 _1l'7'OI0,4...--.522J50.0
1IJf- • .--I"OO__ '1U7 _'P7J73.' 5U511"ll
1IJf-!I(S}__ '2.lI__ If.6I _IM4.M5...-.522Zf7..J

1/Il'-IJ(O)--D..J3__ ZC.lI _lllSllII..L-.522U7.J
~s)~.n--XIJ _'llSllZl.'---'Z2.,1.l1
IIJf-rrO)----III.J5-- ZI.J11 _11Ilf19O..1..-.u2:58«.'
__rrS)----IlU7__ 21•• _'IIlf7P4.... 5"SlIQJ
II'1-f/(D)----I~..,-- '50 II' _ 11IlfJJ~ a..---522.5S40.1
"'11-IJ(5)----I~..__ 15.7V _IMJlao 5:r25S7.7

IIIl'-lI(D}.---Ia..,--~"_.IIIlf54ll.~73&:l

111'-8(5)----.1&48-- ~IJJ_,_'.-.5227.'.7
"'W-IO(D~__ I"25__ 21.•' _IPn83.&.._.5227f!•.Z
1/1'-1 S .__ 1&80--n~ _,pnn.I---5D78.5.2
""-I~5 __ 'Z.J5-- I«.IJJ _'P7.77.«'._•.!lnlSJ.O

11..-1$1-- 'J..!lJ__ I~IO _"7"'.5._5Z28Ot./J
11..-1-'<0 _._ &.7.__ P.26 _.. 'P71Zl.5..._.5222MP
11I..-1-'<5 __ ll..Jf __ all•.._IP7II1.II..._=xn7

7.000
3.000

28.000
320

4.500
230

1.200

Vln)! chloride
Acetcnft
1.2-0ichloroethene
1.2..,(:ichloroethan"
2-EJutanan.
1.2-0lchlorOf'ropone
Trlcl1I.".~then.

"1I'-7("}' "1/f-7(S}

8-15

•

8- •..

SS-.'
'"
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8-!!•

SS-4
II

8-:1

•

V1n)4 chloride 5 ppb
1.2-olch.oroetl't... 280 ppb
Trfdllcroethen. !56 ppb
1.1.2-Trfchlcroeth(lf1. 48 ppb " .....9(1))
1.1.1.2-TetnlchIClf_tI'ton.9 ppb -Q
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~~
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1.2··0lch'croeth... 4 ppb
1.2-0lchlcroetl'ton. 2 ppb
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W-~5)

8-J•
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P'Ell:K'Jm

'-A,Ae

(lI "-$(5)

B-'•

L£G£ND:

e. . TrST BORWC lOCA17ON

• MOHI'f'ORrHG MElL lOCA 770N

••_. SlIRF'Aa: sal SAJIPl£ tOCA 770N
~__ SHALLOW IIElL
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ChICW'ob'!nle<ltl 85 ppb
Eth)lbe111ene 87 ppb
X)4~... HIO ppb
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2. \fJ?77CAI. D,( 71.J1/: NCl,{) 1929.
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pu~~~~ ~S/1_A.!l.~~ Q v

~ S~"
~ ~\~./ 0°~ fl~ .81"0-«'" ~ ~

"~'''.~ .,
55-I!
III
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MONITORIHG WELL £L£VAnOHS:

Kfl.L NO. . GROUND PVC HCRT1IING CASTING
flEV. EI.£V

""",_'__.5."__ 14118 _1ll8aJ.14_5%%1m.J
__, 11.", __ IZ.IU _11I1lXle.' 'Um.Z
__.1 1..55 __ 11.51 "';11I7l7I4~J540
1I1I'-4----'C,00__ 18.27 _11I7J7J. I 5",.., 8
__5(s)__,z.17 __ 1C,1Jf _'1ISqQ.5..--5I22.7..J

1II'P-4(D) " "'._- 2c,n _Ill8IJfll.~"'.J

:s
S)~.78--I4.IJ_Ill8U1.!1-...5.n4-'I.1I

__ "---IlL-"'-- ZI.3lI_IIIS7PI1.L..o-522:5/U.'
__ S~----IlL.7__ ZI.• _'1I87l1c.c'~lIllJ
1I.-3(O)----I.1fJ.-- 1.5.85 _IlIIlJY.1ll..-~1
~S}----IJ.f4 __ 1.5.19 _'lIIlJY8. Q 5'2''7.7

__~---I8.fJ--211115 _1~.ll.-..5217JIll
II II(S ----Is. ff__ 2l18.J _'~1-M27.'.7
11 , __ ,1.%, ZI.•II_'lInlJll.L-SU7W•.1
__, S __ 18.80-- ZI.S' _"nn.I-M21S.5.Z
__" ;}__ '2.-"'--- 'c'8.J __ '1I7'17.c'__S227ll10

11... ,1(11)__ '.1-'.1__ '.110 _"74-'7.5._5278011.11
IIIl'-U(D)__ 5..7.__ 11.28 __ llInn1.-32UM.1I
.,.... ,-'(S)__ 5.31 __ lUff ._III1Y'7.Il.._sn.JOtl7

J ppb
J ppb

11 ppb
J ppb
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INTERPRETIVE CONTOUR MAP OF THE UPPER
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1. HORIZONTAL DATUM: RHODE ISLAND GRID. NAD 1927, 1969 ADJUSTMENT.

2. VERTICAL DATUM: NGVD 1929.
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FACILITY-WIDE ECOLOGICAL RISK ASSESSMENT ACTIVITIES

The draft ecological risk assessment for the Naval Construction Battalion Center (NCBC),
Davisville, Rhode Island was reviewed by U.S. EPA Region I and other regulatory agencies.
These comments were considered by the Navy and its contractor, TRC Environmental, and
responses w~re issued by TRC Environmental in March 1994. The draft final ecological risk
assessment was issued in June 1994. In August, 1994, EPARegion I released further
comments, which documented the degree to which the June 1994 draft final document
addressed the comments originally submitted by EPA. On September 1, 1994, a meeting
among the interested parties resulted in discussions concerning the additional work needed to
address EPA Region I's concerns with the June 1994 document. In this document, the
activities necessary to address these concerns are detailed.

1. ADDITIONAL RISK ASSESSMENT ACTIVITIES

In response to EPA Comment No. 72, the ecological risk assessment will be expanded to
address the following issues:

a. As appropriate, either qualitative or quantitative risk analyses will be
documented for the selected contaminants of concern (COCs), for as many
species/exposur~ zone scenarios as possible. For example, there may be
species of concern for which no toxic reference value exists, in which case it
will not be possible to discuss the risk for that receptor, either qualitatively or
quantitatively.

b. COC-specific Hazard Quotients (HQs) will be presented for the COCs listed in
Tables 12 through 14, and indicator species (e.g., mink, robin, tern, and .
shrew) for which food chain exposures were assessed in the Ecological Risk
Assessment (ERA).

c. Aggregate Hazard Indices (HIs; sum of HQs) for the exposures of benthic
communities, pelagic communities (water column), and indicator species to
mixtures of COCs in all exposure zones will be calculated and presented, as
appropriate.

d. HQs and/or HIs for both the average and maximum (or upper bound) COC
concentrations for sediment and surface water exposures will be calculated and
presented, including HIs for upland soil and shrews.

e. Supplemental toxicity endpoints for birds and mammals will be presented
where they are available.
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2. WETLAND SAMPLING AND EXPOSURE ASSESSMENTS
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In response to EPA Comment No. 73, the following activities will be undertaken:

a. Freshwater wetlands on the sites will be shown in one or more figures.

b. Additional sampling will be performed in the vegetated, non-channelized areas
of the freshwater wetlands on the sites, specifically in the Hunt River and
Sandhill Brook watersheds. The nature and extent of this additional sampling
is to be determined following a detailed review of EPA's comments concerning
the existing ERA for NCBC Davisville; a supplemental work plan will be
submitted with additional details.

c. Exposure to shrews and robins to depositional sediments in freshwater
wetlands will be assessed.

d. The risks to mink and hawk from consumption of prey in depositional
sediments in the freshwater wetlands will be assessed, including those areas in
the vicinity of the landfill, and the Hunt River and Sandhill Brook watershed
wetlands.

3. DATA PRESENTATION

In response to EPA Comment No. 74, the data presentation of the ERA will be modified to
allow the reader to verify that an adequate selection of inorganic and organic cacs has been
made, and has been carried through the ERA in an appropriate manner for each site.

4. EXPOSURE AND RISK ASSESSMENT SUMMARY TABLES

In response to EPA Comment No. 75, the following risk calculations and summary tables
will be provided:

a. The pairings of ecological receptors with their exposure zones, within which
either direct or food-chain-mediated exposures were assessed, will be supplied
in a tabular form, such as a two-way matrix.

b. The average and maximum (or upper bound) HQs calculated for all cacs, and
resultant HIs, for each receptor/exposure zone pairing, will be presented in a
similar tabular or matrix form.

c. CaC-specific HQs, and appropriate aggregate HIs, will be tabulated for the
mink and least tern.
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d. Existing data for upstream, reference sample locations will be included in the
surface water and sediment data and risk quotient summary tables.

5. AVERAGE AND MAXIMUM HQs/HIs

In response to' EPA Comment No. 76, further consideration will be accorded to the EPA
Region I's requirement that CaC-specific and aggregate risks be calculated, using HQs and
HIs, for both the average and maximum cac concentrations detected, although this
requirement is not specified in EPA guidance documents. The appropriateness of utilizing a
maximum value in estimating exposure for species which range over a reasonable area will
be reevaluated, specifically regarding indicator species such as the shrew.

The elimination of cacs from risk characterizations for receptor/exposure zone pairs will be
documented as appropriate.

6. TERRESTRIAL CONTAMINATION AND RISKS

In response to EPA Comment No. 78, the following actions will be taken:

a. The extent of terrestrial contamination will be summarized in the ERA, based
on existing information in the RI report.

b. . The cac selection process will be explained in further detail, in the
appropriate sections of the ERA.

c. Terrestrial exposure risk assessment calculations for all site-specific cacs, for
the mink, shre1ws, robins, and hawks will be presented, where endpoints are
available for the CaC/species pairs, and where elimination for other reasons,

\ such as range restrictions or other factors, is not appropriate.

7. HUNT RIVER

In response to EPA Comment No. 79, additional field sampling will be undertaken in the
Hunt River watershed. This field sampling will include both biological and analytical
chemistry sampling. The nature and extent of this sampling has not yet been determined,
because ideally the exact placement of the samples should be established during a site visit by
an experienced ecologist and risk assessor. The biological sampling should be scheduled for
early spring, because at the current time it is too late in the season to collect biological
samples which would be representative of the watershed during the growing season.

8. AMBIENT WATER QUALITY CRITERIA

In response to EPA Comment No. 80, the ambient water quality criteria for lead, arsenic,
and chromium will be checked to ensure that the numerical criteria are accurate, and that the
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metallic species referenced is appropriate.

9. POPULATION/ECOSYSTEM-LEVEL RISKS
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In response to EPA Comment No. 81, the risk discussion for mink will be reviewed to
ensure that it addresses the population-level risk to mink associated with the low population
densities in the highly disturbed and developed area around Davisville. Potential population
and ecosystem-level risks and consequences of the organismal and community level risks
calculated for benthic biota, as well as for the individual indicator species assessed, will be
discussed.

10. SANDHILL BROOK

In response to EPA Comment No. 83, the risk assessment discussion will clarify the position
of Station 27 with respect to potential contaminant sources to Sandhill Brook, including the
photographic processing facility. If appropriate, risks from other sources than sediments will
be discussed in the ERA, including the apparent exceedence of the chronic AWQC for
aluminum downstream of the photographic processing facility at Station 28.

11. FRESHWATER BENTHIC COMMUNITY CHARACTERIZATIONS

In response to EPA Comment No. 84, additional samples will be collected in the freshwater
watersheds. As discussed above regarding Wetland Sampling and Exposure Assessments
(EPA Comment No. 73), and Hunt River (EPA Comment No. 79), EPA has requested
additional sampling in the freshwater wetlands, in order to better characterize the potential
impact on these communities from sources associated with NCBC Davisville. The additional
samples will be collected from the following watersheds:

Hunt River/Frenchtown Creek Watershed (incorporates Site 10),

Sandhill Brook Watershed (incorporates Site 08),

Mill Brook Watershed (incorporates Site 11),

Hall Creek Watershed (incorporates Sites 02, 03, OS, 06, and 13), and

Allen Harbor Watershed (incorporates Sites 07 and 09).

Further details concerning these additional samples will be provided following a review of
EPA's comments and the existing ERA, in the form of a supplemental work plan.

12. WETLAND FUNCTIONAL EVALUATION

In response to EPA Comment No. 85, the ERA will be revised to more completely
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characterize the uncertainty associated with the wetland functional evaluation. In the event
that this review indicates that additional quantitative measures of wetland function are
required for an adequate ERA, additional field samples will be proposed in a supplemental
work plan.

13. EXPOSURE ASSESSMENT: AMERICAN ROBIN

In response to EPA Comment No. 86, the exposure model for the Robin will be reevaluated
and appropriate modifications made to the final ERA, including either increasing the
percentage of earthworms in the diet while omitting plant foods as a factor, applying a soil
to-plant food bioaccumulation factor (BAF) to complete this food chain pathway, or another
appropriate revision.

14. EXPOSURE ASSESSMENT: FISH EATERS

In response to EPA Comment No. 87, the explanation provided in the response document
will be incorporated into the ERA.

15. RISK CHARACTERIZATION: SEDIMENTS

In response to EPA Comment No. 88, the ERA will be modified to include a more complete
presentation of exceedences of ER-Ls as well as ER-Ms in tabular and text foim, and will

--' include a risk characterization which addresses COC-specific HQs and appropriate aggregate
His, based on both the ER-L and ER-M NOAA guidelines, acknowledging that although
these are intended only as guidelines and not as regulatory criteria, EPA Region I generally
uses these guidelines to calculated HQs/Hls.

16. RISK CHARACTERIZATION: MINK, SMALL MAMMALS, AND BIRDS

In response to EPA Comment No. 90, the ERA will be modified in the following manner:

a. Aggregate HIs, with uncertainties stated, will be calculated where appropriate.

b. HQs will be. calculated for all CaC/species pairings for which appropriate·
endpoint data are available, including those not presented in the initial report
(e.g., pesticides and metals for mink, all pesticide/metal cacs for hawks, 11
pesticides and 5 metals for robins at the Site 09 landfilL

c. The exposure of all indicator species to all zon~s in which they may feed will
be addressed, including, for example, mink in the Allen Harbor landfill and
other terrestrial habitats adjacent to the streams for which mink fish
consumption was modeled.
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